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the QUARTER~ 
RBSTRRCTS are no more!!

All past issues of the CEL Quarterly Abstracts have been consolidated into
this Volume II of the CEL Guide to Technical Documents. Starting with
the July-September 1978 period , you will start receiving the new CEL’s
UPDATE to GUIDE TO TECHNICAL DOCUMENTS quarterl y . By
disassembling the Update and inserting the pages after each appropriate
section of this document , you will be able to maintain a current , although
incompletel y indexed , Guide. At the beginning of each year you will
receive a comp letely new Index Section of the Guide that incorporates
all of the previous year ’s UPDATE documents into the master index.
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- j  N O T I C E

THIS DOCUMENT HAS B E E N  R E P R O D U C E D

FROM THE BEST COPY FURNISHED US BY

T H E  S P O N S O R I N G  A G E N C Y .  A L T H O U G H  IT

IS R E C O G N I Z E D  THAT CERTAIN  PORTIONS

A R E  I LLEGIBLE , IT IS BEING RELEASED

IN THE INTEREST OF MAKING AVAILABLE

AS MUCH INFORMATION AS POSSIBLE.
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NOTE

A completely new Guide has been printed due to

the number of changes req~.iired to update it.
Please replace your old copy with the attached
copy. For the next Update, the instructions
inside the front cover should be followed.
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This ‘k uide to Technical Documentsi’ lists all the formal reports that have been
published by~CEL ,on research , test , and evaluation. These reports are available to
addressees fro m the following sources:

o Unclassified, unlimited documents - available to general public
Natio nal Technical Information Service (NTIS )
Operations Division
5285 Port Royal Road
Spr ingfield, VA 22161 (70 3) 557-4650

o Classified and limited distribution documents - available to Department
of Defense agencies and their contractors only

Defense Documentation Service (DDC)
Cameron Station
Alexandr ia, VA 22 314

When orde ring documents from either NTI S or DDC , order by A D, All, or PB number ,
if known. Otherwise , order by CEL document number , title , author , and date. In order
to obtai n CEL documents quickly, it is recommended that each Engineering F ield
Division and Public Works Office register with DDC in advance. Request a DDC Form
15 40, Reg istration for Scientific and Technical Information Services , from DDC ,
Att n: DDC-TSR-l. Be very careful in circling the fields of interest identified on the
back of th e form because you can order later only those fields of interest that you
have had certified and registered now. The form will  be returned to you with a user
code assigned.

It is also recommended that you set up an account with NTIS for billing purposes
by fo rwarding a deposit of about $50.00 , the amount depending u pon an ticipated use
of the service.

If documents are needed urgently, DDC maintains a 24-hour answering service
for your convenience. Call -

(202) 274-6811 or autovon 284-681 1
and follow the instru ctions of the recorded voice. You should be aware that an 8-
second pause in your conversation will automatically disconnect you.

If you have queries concerning CEL documents , please contact CEL:
Mr. Peter Triem
Technical Documents Center, Code L08

• Civil Engineering Laboratory
Port Hueneme , CA 93043
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TECHNICAL REPORTS

R—775 R—779
Lobster and FMS : Devices for Monitoring Long-Term Seafloor Buoyancy Transport Vehicle (BTV) — A Technical Evaluation ,
Foun datio n Behav ior , Sep 1972, H. 0. Herrisann , K. Rocker , Nov 1972 , L. W. Hall anger , AD753195
Jr. , A0750258 The potential utility of the buoyancy transport vehicle

The report describes the development and evaluation of (sTy) as a tool for diver construction work was evaluated.
two devices for monitoring long-term seafloor foundation The BTV consists of a spherical variable-buoyancy tank
settlemen t and tiltsog . The lobster long-term ocean bottom surrounded by an aluminum pipe frame which supports the
settlement test for engineering research is an instrumented load-lifting hook , ballasting subsystem , and propulsion
foundation used as a test device , whereas the FMS ( founds- subsystem . It is roughly 6 by 8 by 6 feet high , has as
tion Sonitor system) is an instrument that can be attached 850-foot operating dep th , a 1 ,000—pound payload capacity , an
to any seafloor foundation to be monitored . Data and pre- air weight of 1 ,800 pounds , and normally requires a two-man
Liminary analyses are presented from successful foundation operating crew. The test program included determining basic
deployments for periods of up to 1 year at water depths of vehicle performance plus load-handling and load—placement
4, 120 , 600 , and 1 ,200 feet in the Santa Barbara Channel capabilities. Surface support and maintenance requirements
area of the Pacific Ocean. The analysis presented includes were also considered. The test results indicate the bunyan-
data from an extensive laboratory program of core analysis cy transport vehicle to be effective for use in construction
and consolidation testing. and salvage jobs where the diver must move large loads and

precisely position them on the ocean bottom .

8-776
Zinc Inorganic Silicate Coatings: Five Years ’ Marine Atmo- 11-780
spher ic Exposure , Nov 1972 , C. V. Brouillette , A. F. Curry , Determination of Blast Leakage Pressures and Fragment Velo-
AD9O5719L city for Fully Vented and Partially Vented Protective Cubs-

len zinc inorganic silicate coatings were exposed for S d e s , Nov 1972 , J. 11. Ferritto , AD905720
years at the three atmospheric environmental test sites of Blast leakage pressures acting on a structure surround—
the Naval Civil Engineering Laboratory . These test sites ing a protective cubicle were experimentally determined in a
are Kwajalein , M a r sh a l l  I sla nds , Kane ohe , Hawaii (both one-third scale model test. Nineteen pressure transducers
tropical e n v i r o n m e n t s ) ,  and Port Ilueneme , California. The were used to record the blast environment within the cubicle
zinc inorganic silicate coatings were exposed wsth and and on the surrounding structure. Vari ations in venting
without topcoats. It was found that , in general , postcuring area were tested. Results indicate that the pressures can
and superior self-curing zinc inorganic silicate coatings be sufficiently high to cause damage to conventional con-
without topcoats will give long—term protection to steel. A struction. However , the pressures can be reduced to safe
compatible topcoat will improve the protective properties , levels by restricting the venting . The velocity of second-
especially of an interior zinc inorganic silicate coating. ary fragments produced from the breakup of simulated proces-
Compatible vinyl , epoxy , or a lky d-coa tings are effective sing equipment subjected to the blast of full-size RI- sin
topcoats for the zinc inorganic silicate coatings. mortars was determined. Photographic coverage and calcula-

tion of fragment penetration in backstops indicate heavy
secondary fra gments a re capable of travel ing cons iderable

8-777 distances .
Deterioration of Guy Lines , Oct 1972 , R. N. Drisko ,
AD9OS721L

The Naval Civ il Eng ineering Laboratory was requested by 11-78]. — C l a s s i f i e d  repo rt , Dec 1972, AD523803L
the Naval Facilities Engineering Co~~iand to investigate the
deterioration of guy lines and the use of protective coat-
ings in the control of this deterioration. Seven protective R-782 — Classified report , Jan 1973 , ADS24I4ll.
coatings were applied to galvanized steel specimens , which
were then exposed to accelerated weathering in a salt spray
cabinet. Coated specimens performed much better than un- 8-783
coated controls , and initially coated specimens perforli d Tunnel Ventilation and Heat Control in Undersnow Camps —Byrd
much better than corresponding later-coated specimens. Data Station , Antarctica , Feb 1973 , C. R. Hoffman , AD757675
on the weathering, tensile strength , and maintenance proce- Antartic stations located is tunnels beneath th~ snow
dures associated with fiber glass-reinforced plastic guy surface , such as the South Pole Station and the recently
rods were obtained from a limited survey of field activ i— closed Byrd Station , are of limited useful life because of
ties. It was determined that plastic guy rods deteriorate snow deformation in the tunnel walls and roof . This detor-
more rapidly in tropical than in milder climates , and that mation accelerates as snow temperature increases , which
they generally retain most of their tensile strength up to makes the control of heat gain very important . Studies of
1-1 years . even though their protective coatings are badly temperature control methods in snow tunnels were conducted
deteriorated. For both metal wire ropes and plastic guy at Byrd Station from December 1965 to October 1971 and
rod s, it appears usually to be more economical to rep lace demonstrated that the use of large-diameter gravity ventila-
guys instead of recoating or attempting corrective mainte— tion ducts from the tunnel to the surface is an effective
nance of the ori R inal guy. method for venting unwanted heat when surface air tempera—

— - Lures are lower than the desired tunnel temperature. When
surface air temperatures are too warm , large volumes of

11-778 supplemental cooling air can be obtained from specially
Operational Evaluation of MEMO (Naval Exper iioenta l Manned constructed systems utilizing the heat sink represented by
Observatory), An Acryl ic-Hulled Submersible , No v 1972 , P. K. the surrounding snowfield.
Rockwell , H. H. ligliore , AD7S3190 Byrd Station tunnel temperatures are evaluated during

The operational evaluation of MEMO (Naval Experimental use of different ventilating methods. Design considerations
Manned Observatory), an acrylic—hulled subersib le , is cc— are presented for construction of the supplemental cooling
ported. The objectives of the program were to determine the system and for fabrication of ventilator caps found effec-
benefits of the panoramic visibility afforded by transparent Live in preventing the ingestion of windborne surface snow .
ac ryl ic p l a sti c h u l l , to evaluate the overall desi gn and
modes of operation of NEMO , and to judge the potential
applic ation of MEMO-type vehicles to the Navy ’s oceano- 11-784
graphic and ocean engineering needs . Zinc-Rich Organic Systems Exposed Five Years to a Marine

Atmosphere , Mar 1973 , C. V. Broui llette , A0759683
Zinc—rich organic primer s , with and without topcoats ,

were exposed for S yrs in the tropical marine atmospheric

B—I
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environment of Kwajalein , M a c shill I s l an d s , Kaneohe , Hawaii , Suitable processing of such data would produce stereo—image
and Port Ifueneme . Cali fornia. Satisfactory protection to pairs capah~e of generating a three—dnm ,’nsional p icture to
steel test panels was given by two— and three-package zinc- the eye.
rich epoxy primers , and a zinc—filled modified s.iran coat—
ing. An alk yd enamel was found to be a very good topcoat
when app lied directly over the zinc—rich primer. A silicone R 188
alkyd was found to give outstanding protection as a topcoat. Deformation Beh.ivior and Fracture Mechanisms of Rocks ,
A modified Saran containing 3 .1 to 5.3 lb of zinc dust per lay 1973 , T. K. Lew , AD76 24 1 0
gallon , with or without a modified saran topcoat , gave A stud y was conducted to determine from the literature
excellent protection to the steel test specimens. Extreme what is know,, about the deformation behavior and fracture
rare should be exercised when mixing the zinc—ri ch primers mechanisms of intact , fractured , and jointed rocks. The
to insure complete dispersal of the zinr dust pi gmentation, literature indicates the following. The mechanical proper—
Zinc—rich epoxy primers ire reconanended for rep lacing prim— ties of an intact rock are not unique , rather they vary with
em containing toxic lead oxide or chmomate pi gmentation. mineral composition , grain size , state of stress , and strain
The degree of protection of meta l substrates by coating rate. Deformation behavior and frartnre mechanisms of an
systems exposed to severe tropical man tle atmospheric envi— intact rock are characterized by crack growth and deforma—
romments for 3 to 5 yr can he used as the criterion for tion of the coOstituent grains. Dilatan cy of an intact rock
predicting good to superior performance by coatings, under compression is associated with shear stress, frac-

tured rock can still i-arry load. Deformation of a fractured
rock tends to concentrate along the major ifiscontin uities .

11—785 Furt hermore , deformation of a jointed material is character—
Hydrostatic Loading of Concrete Spherical Hulls Reinforced ized by slip along joints , interlocking of the intact
With Steel Liners , Apr 1973 , H. H. Mayors , C. L. Page , R. .j. block s , and fracturing of the intact blocks. lnder a given
Ross , AD759684 state of stress , the stiffness and the strength of a frac-

Nine model concrete spheres reinforced with steel Lured or jointed rock are generally lower than those for the
liners located on the inside , outside , or both inside and intact rock.
outside were tested to failure under hydrostatic loading.
The quantity of reinforcement varied from 1.8 to 23.9% by
area , for this range of reinforcement , the spheres showed R’~789
increases in failure pressure from 0 to 374% over that of Effect of Backpacking and Internal Pressurization on Stress-
unreinforced concrete spheres (2,810 psi). Using a nominal es Transmitted to Buried Cyl inder s , i.iy 1973 , S. K .
12% reinforcement , it was found that the best reinforcing Takahashi , AD764058
method was to place liners on both the inside and outside of Various aspects of the behavior of buried cylinders
the wall, associated with back packing, i n t e r n a l  pressurization , and

slippage at the interface ire considered. Parametric curves
are presented for hor izontally a,ol ve rt ic. ill y buried c yl in —

11—786 ders with and without hark pack ing . Four ionfi gurati on s of
Performance of Ten Generic Coatings During 15 Years of statically loaded , horizontall y buried iv lun ders were con—
Exposure , Ap r 1973 , C. V. Broui llette , A . F. Curry , AD762408 sidered : (I) no backpacking . (2) ce ,tan gul ar back packing

Performance is reported on ten generic types of protec— placed above the cylinder , (3) back packing p laced around the
tive coatings for steel exposed in two tropical and one top half of the cylinder , .ini (4) hack pai k i ng 1,laced corn-
subtropical marine atmospheric envi ronments for periods up pletely aroiinif the cyli,idec . The cy linder without backpack-
to 15 yr. Zinc—rich coatings without topcoats and a modi— ing received the most vertical load , and the cy l iuud cr with
t i ed phenolic system demonstrated long term protection of backpacking completel y around it received the least. When
steel. Al uminum p igmentation in the topcoat was found to interface slippage was allowed the rircum l ’rentia l stresses
improve the performance of the protective system. Very good were nearl y uniform at the crown , the spr itu g li ne , and the
pro tection for a minimum of 4 yr was demonstrated by (I) invert; for no slippage , the maximum compressive circumfer-
vinyls with strontium chroniate or red lead p i gmentation in ential stresses occurred at the spcing lin e . Internal pres—
the primer (2) a coal—tar epoxy, (3) a mica—filled asphalt surization reduced compressive stresses and , hence , de—
emulsion , (4) a modified phenolic masti c , (5) an aluminum- creased the chances of buckling. Dynamic runs were made for
p igmented coal—tar epoxy and (6) zinc—rich coatings . the first two configurations using a finite element program

for nonlinear material properties. Reasonable values of
velocities and accelerations can he predicted , but parts of

R-787 the program need to be modified for problems where a low
Rotating Acoustic Stereo Scanner for Positioning Loads Onto modulus e)asto—plastic material is adjacent to high modu—
the Seafloor , Preliminary Observations on an Experimental lus material.
Model , Apr 1973 , 11. D. Hitchcock , AD762409

An experimental model of a rotating acoustic stereo
scanner (BASS) was tested in water depths to 115 ft to 11-790
obtain pairs of sonar images and to determine the feasibil- Influence of Compressive Strength and Wall Thickness on
i ty of using these stereo-image pairs to triangulate the Behavior of Concrete Cylindrical Hulls Under Hydrostatic
positions of artificial sonar targets located at unknown Loading, Jun 1973 , N. D. Albertsen , AD764054
elevations and radial distances. A hi gh—re solution , side— Six teen unreinforced , cylindr ical concrete hull models
looking sonar transducer with a maximum range of 80 ft was of 16-inch outside diameter were subjected to external
mounted on a hydraulicall y d r i ven , rotating table attached hydrostatic loading to determine the effect of concrete
to the top of a bottom-resting tripod. Target recognition strength and wall thickness no imp losion and strain behav-
was performed manually on shore. It was determined that the ion. The test results showed that an increase in concrete
best type of artifici el target for acoustic triangulation is strength of 70% produced an average increase in implosion
a triangular-shaped triplane having dimensions on the order pressure of 87%, wh i l e increases in h u l l  wa l l  t h ickness by
of 1 ft. An angular scanning rate of 2.0 deg/sec produced factors of 2 and 6 produced increases in implosion pressure
images which presumably could be recognized electronically by factors of approximately 2 and 11 , respectively. Changes
by Fourier transform techniques. Rotational scanning and in concrete strength had little effect on strain behavior ;
acoustic triangulation could b~ completed within 100 sec. however , strain magnitudes generally increased with inrreas-
Real- time production of a three-dimensional illusion was not ing wall thickness when comparisons were made at a constant
ach ieved with same-side rotational scanning. However , percentage of P(IM). Design recosasendations are presented
parallax data were obtained on artificial sonar targets , and to aid in the design of cylindrical concrete hulls for
the data were used to ca l c u l a te th e ta rge ts ’ ranges and underwater use.
elevati ons within 2% and their bearings within 0.5 deg.

R—2
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11-791 structural integrity of the building. It was found that
Direct Embedment Vibratory Anchor , Jun 1973 , 11. H. Beard , certain details of the beams , columns , and slabs do not
AD766103 satisfy the current Ad code. A three-dimensional computer

A direct embedment anchor driven by vibration was code , called TABS , was utilized to obtain mode shapes and
developed for use in deep ocean mooring systems. The report frequencies; rotation and lateral deflectiona of the floors;
describes the second generation anchor and the modifications axial forces , moments , and shear in the columns; end moments
required to evolve it from the prototype. Procedures for in the beams; and shear forces in the slab. Subsurface soil
selecting anchor fluke size for different sediment condi- information to bed-rock needs to be obtained to permit
tions through estimations of anchor penetration and short- determination of the soil motion at the structure; geologi-
term holding capacity are given. Based on test results , the cal explorations need to be conducted to determine the
v ibratory anchor can provide between 25 ,000 and 40,000 distance of the structure from the nearest active earthquake
pounds of short-term holding capacity in a range of seafloor fault; and computer analyses of units B and C should be
conditions. Operational experience indicates that the performed to determine the adequacy of tie building to
anchor will be limi ted to deployment from anchored or dynam- safely resist large earthquakes.
icall.y positioned work platforms.

11-796
R 792 Development of a Quick Camp System for Seabees , September
Asphalt Emulsion Slurry Seals Modified With Additives , 1973 , 11. H. Seabold , AD76 827 8
Jun 1973 , R. N. Drinko , AD91407B Quick camp modules are standard 8 x 8 x 20-foot ship-

Eighteen different materials , including 14 water emul- ping containers outfitted for living. They serve as habi-
sions , three sizes of ground rubber tread , and portland ta ts in the f i e ld , as temporary Storage facilities when not
cement , were tested an additives to a standard slurry seal deployed , and as cargo containers in transit. Th ey can be
formula tion. Most of the additives increased the cohesive transpo rted by Ships , trucks , rail cars , and aircraft ,
strength , the resistance to abrasion , and the resistance to including helicopters. The facilities include berthing,
cracking along the edges of painted slurry seal stripes, messing, sani tation , adminis tration , medical treatment ,
The economic advantages of these additives can only be shop, laundry , recrea tion , and storage’, The system includes
determined by in-service testing, structural , el ectrical , a i r  trea tmen t , and water purifica-

tion and distribution subsystems . User needs and the envi-
comment were studied , a concept was formulated , and the

R—793 , - 
firs t cycle of system analysis was performed. A contractor

Ar ching in Soils With Cohesion and Tntecgranular Friction , designed the entire system and fabricated three selected
Jul 1973 , R. N. Murtha , AD766100 first—g eneration prototype modules: camp utilities , kitch—

This study was initiated to determine the feasibility en , and all purpose. Cost-effectiveness studies were per-
of burying protec tive structures in a soil possessing both formed in specific areas for making major design decisions
cohesion and intergranular friction. Idealized small-scale and in general to determine the economic feasibility of the
s t ruc tu re s  were bur ied  in a compacted “mixed” soil , and system . Structural , env i ronmental , elect r ica l , and opera-
static overpressures lip to 150 psi were applied to the tional tests were conducted and evaluated. As a result ,
surface. Seven laboratory tests were conducted in which input data for the second cycle of system analysis were
footing area , depth of so il cove r , and overpressure magni— generated.
tude were the major variables. Measurements were made to
determine the soil strain , soil and structure displacement ,
radi al soil stress , and the load reaching the structure. It R—797
was found t ha t  these so i l s  have a r c h i n g  c h a r a c t e r i s t i c s  Ice—Eng inee r ing  - Summary of Elastic Properties Research and
s i m i l a r  to those in cohesive s o i l s  and to those in g r a n u l a r  I n t r o d u c t i o n  to Vi scoe l a s t i c  and N o n l i n e a r  Analysis  of
soil s. Arching decreases with increasing load from essen— Saline Ice , Aug 1973 , H. G. Ka tona , K . 0. Vaudrey, AD76B279
tially 100% to a value that is dependent upon the existing Increasing operational use on ice areas in polar re-
intergranular friction. gions has heightened the requirement for improved knowledge

and techniques to analyze the behavior of sea ice. Previous
studies on plastic behavior are reviewed with emphasis

R’794 placed on plate analysis. Classical plate theory and the
Large , Nigh-Pressure Vessels for Simulating the Deep Ocean , finite element method are compared in analyzing ice plates .
Jul  1973 , J . 11. Ma t son , AD7 765 75 wi th  specia l  a t t e n t i o n  t iven to sea-ice airfields. Since

The cu r r en t  c a p a b i l i t i e s  and l i m i t a t i o n s i n  t he  design ela stic analysis is not totally representative of actual  i re
and fabrication of large , high—pr essure ocean simulators are behavior , a general formulation is presented which gives the
reviewed. Test chambers up to 20 feet in diameter , 60 feet assumptions and procedures for both viscoelastic and nonlin-
in leng th , rated to 30,000 psi~ ( RIJT&t tanks) and 75 feet in ear domains of sea—ire behavior. A laboratory program is
di ameter , 600 feet in length , rated to 40,000 psig (fleet being initiated to dete rmine  m a t e r i a l  p r op e r t i e s  t ha t  are
support chambers) are rons:’l,’red. Of ti re concepts consid— necessary to extend sea—ice ana lysis  in to  the inelastic
ered f e a s i b l e  f o r  f a b r i c a t i n g  t h e  s i m u l a t o r s , w i r e -wound  range .
construction was found to pniic:e the l owest cost chambers.
The core m a t e , i a l  u pon wh ich the wire is wound should be
either high—strengt h ste,’l for the KI)T&E t a n k s  or h i g h -  11-798
s t r e n g t h  : on c r e te  for t h e  fle e t su ppor t  c h a m b e r .  Stee l B u r i e d  Fuel  C a p s u l e :  Comparison of T h r e e — D i m e n s i o n a l  Cam—
cores are  l i m i t e i l  i n  si t . ’  by h i ~ ct ori g ht and forging press pu ter Data  Wi th  E x p e r i m e n t a l  Data , S. K. Takahashi , Sep
c a p a r i t y  but  are u n h i n u i t e d  i n  p r e s, i ce  up i i ,  the m a x i m u m  1973, AD772 537
co n s i , l e r e , l .  C o n c r e t e  ‘r i - s  a r e  , i n l r m , t e d  in  s i z ” , but  ar e  S t a t i c  and d y n a m i c  t h r e e — d i m e n s i o n a l  f i n i t e — e l e m e n t
c o n s t r a i n e d  to a ma x imum pros snie of r out . 000 p s i g .  An comput e r s t r u c t u r a l  a n a l yses were pe r fo rmed  on b u r i e d ,

— RI ) T&E p r o g r a m  in  suppor t of vi  re— w and c o n s t r u c t i o n  i s  h o r i z o n t a l  f u e l  c a p su l e s  fo r  c o r r e l a t i o n  w i t h  f i e l d  and
inc lu ,fe ,l . laboratory e x p e r i m e n t a l  t e s t  da ’a .  The st r u c t u r e s  were 1 2 —

and 36-inch-diameter steel capsules with hemis pherical ends,
Static and dynamic deforvrati,,ns and strains were calculated

8-795 by a linear elast ic compu ter program using one quadrant of
C u r s o r y  St rnict rca An,, u t .  I ,  ‘i f  B uilding 26, Sit, D i  ‘- g ui S i r  , the soil—st ructure med iuns . The computer results 1-ompa red
Hospita l , Ju l  19 73 , S. F l,, kah,,shr , 409968111. favorably with the enp erime irt .r l data . St,-esses , such ar the

• Bui l u n g  lb ‘ .1 the ‘,.,s,, I h fu ’ s . i i . , I rom ;uIex in San Diego longi tu nl i ti .r I stress at the sf ’ringir. . I i n n , s - h i ch  ace u,~ ,l’—
w a s  .,n.nl yze’l tn ule term i n,’ i t s  ra pa f ni li ty t o  r e s i s t  f u t u re t a f n . , h l e  w i t h  a tio— ,h,mu ’nsio nal computer ci i,’ . were also

r t  h qu.i <c s . Cu r rent ha i i t  r i g  i-c l ’s r in d g i l l  - Ii’s w e r e  re — deS cr5, i , i , ’ , I a nd ova l : , . ,  tent .
v iew, ”  t i  ‘i ’ . .’ r t a i n  r , ’cen t i r a n g e s  t h a t  o , o u l , f  a f f e c t  th ,,
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11—799 R—803
I n t e r i m  Des ign  G u i d e l i n e s  f o r  Seafloor footing Foundations , Ice Engiiie ering: Vis roelastic Finite EIe~ent Formulation ,
Oc t 1974 , H. C. Hec rmann , P. J. Valent , AD773090 Jan 1974 , H. C. Katona , A11774482

The report summarizes interim procedures for designing The most efficient desi gn , construction , and use of
seafloor footing foundations. Methods for determining polar-ice—shelf facilities for operation and parking at
foundation loads including the estimation of drag forces and aircraft , cargo storage , and other purposes depends on a
seismic loadings are summarized. General requirements for thoroug h and correct engineering anal ysis of the stru tural
s i t , , s u r v e y s  and e v a l u a t i o n  of the eng ineering propert ies of integrity of the sea—ice layer. The viscoelastic finite
t he  s o i l  p r o f i l e  a re  o u t l i n e d .  D e t a i l e d  procedures  Inc  element  an ia l y s i s  t echn ique  and computer  p r o g r a m  developed in
predicting hearing capacity, res is tance In l a ter a l loads , this in vestigation have proven to be an arcuirate , versatile ,
anrf footing settlement .nre (included along with an examp le anid powerful tool for solving a u-ide rlaso of boundary value
design problem. These procedures are coniidered arfequate problems , including (I) arbitrary axisyminetric and p lane
for designir ug all but manned insta llationi. strain geometries subjected to quasi—static , synxnnelric

• l oading, and (2) layered half-space systems restii rg on a —

fluid foundation with arbitrary sarface loading, such as
11—800 sea-ice sheets subjected to aircraft loading, The visco—
Development of a Hydr azine Gas-Generation System for the elastic model includes independent f,ulk anid shear relaxation

• Large Object Salvage System (LOSS), Dec 1973 , K. N . Tate , functions characterized by e x p o n e n t i a l  se r ies .
Al177446 7

This report, describes the development and testing of a
s,’lI— cootai ,neuf hyifrazin n’—fu eleul , underwater gas-generation 11-804
system designed to provide large volumns of noncondensable Portable Powered Hose Reel , Jan 1974 , A. L. Scott , AD774081
gas for a s.ilvage buoyancy applicationi . This syntem is The size of the hose reel presently used by Naval
c.,pable of generating sufficient gas to disp lace 200 long amph ibious construction battalions to store and deploy the
tons of seawater at a depth of 850 feet. The catalytic 5,000 feet of 6—inch—diameter buoyant fuel line restricts
uleco inposition of mirn iopropellant hydrazine ii used to produce system mobility. The rea,i~ remen ts and specifications for
hyilrogen and ,iitrogeni gases which secv,’ as the buoyancy portable powered hose reel that can be transported by track
medi .i . The hydra zioe gas generation system wan mated with or aircraft were developed by NCEL , and a prototype unit was
the LOSS (Large Object Salvage System) pontoon aid success- designed and built under an NCF.L contract . This reel has
frilly tested in ,, shallow watn’r demonstration of the inte— seven interchangeab le hose drums , each capabl e of ho ld ing
gral lift system . In this demonstration , a 74—long—ton about 750 feet of 6—inch—diameter hose , and a base unit with
object was s.nlvaged froxn a depth of 90 feet. The success of a diesel—engine—driven hydraulic power system , a stress—wire
this in : situ test demonstrated the suitability and p racti— drum with level-wind device capable of holding 5,000 feet of
ca !it y of rising monopropellant hydra zine to produce large 1/2—inch steel cable stress wire , and a self-conta inn erl
volumes of buoyancy gas. device for changing hose drums. Unlike the present reel ,

the hose can be deployed from the beach or from an I.CM-8,
Tests indicate that the prototype hose reel is rugged and

11—801 mechanically satisfactory, and i t  i s  po ten t i a l l y  cap abf e of
Design Criteria for Power Sources Supply ing Underwater inicreasing the v e r s a t i l i t y  of the amphibious connstru ction
Hydraulic Tools , Dec 1973 , C. L. i.iffic li , S. .4. Black, battalions in dep l oying the buoyant fuel system.
4D7 74478

The Naval Civil Engineering Labor .rtory i s devel op ing
hydraulic power sources for unuferwater hydraulic tools, 8—805
Hydraulic power sources driven by diesel and gasoline en— Long—Term Deep—Ocean Test of Concrete Spherical Structures .
fines and electric motors have been successfully developed Part I: Fabrication , Emp lacement , and Initial Ins pru tio nts ,
and ,‘valniated . The operational testing was conducted liy Mar 1974 , H. H. Haynes , A D77 70 79
‘livers using hydraulic tools to work u nderwater. The cc i— This report summarizes the fabrication , emplacem.’nt —

len a for selecting a particular hy ,frau lic circuit and the inspections luring the first 1 .2 years of sulimerteoce of
components  f o r  an underwater hy d raulic power source art’ ei ghteen 66—inch—OD concrete spheres . The spheres are
different from those used for desi gning a hy uf rau l ic power located 4 miles south of Santa Crue lslan n f , Cal i fornia , in
source for surface tools , The appraisal g iven in the report ilepths of iatn’r from 1 ,840 to 5,075 feet. The purpose :1
of the rel. ,tive merits of differ ent hydra ulic i r c u i t s  an,f the test is to collect data on time—dependent failure ,
components is luased on experience gained .lrm ring NCEl .’ s power permea b ilit y an’l durability of concrete pressure-resistant
source evaluation program , structures . Findin gs from the inspections showed that tt.o

s;iheres located at depths of 3,72 5 and 4 ,330 feet hart inn —
R— 802 ploded m d  that the quantity of seawater which 1,ermeatn’d
Control of Algal Growth on Paints at Trop ic., ) Lom at i nn s , through tfie n oiicrete for pheno lic—cOated spheres s.as about
11cc 1973 , 8. W. Drisko , J. B. Cr i l l y, A1I774481 0.8 is ft and for uncoated opheres , it was about 1.6 cu ft.

Fourteen fnjoc irles ant to:, paint pi gnni’ int s were given ., This test inrogr am is p l anned to continue throug h 1981 (total
laboratory screening test for use in pa nnt s to cont iol alg.i l i t  10 years).
growths in tropical environments. Tine twelve most l ’ru mmi sitn g
of these were formulated into paints that were app l ie rl is
test sections on an exteri nnr concrete wall at Guam. A tt ,’r 11—806
26 months of tropical exposure , ra tings of the ri ’s ista im ,u’ to High—Power Electromechanical Cable Connectors for Deep Oceain
algal growth were maufe . These ratings were ion ststen l with Applications , Apr 1974 , J.  F. M c C a r t n ey ,  J .  V.  W i l s o n ,
the earlier laboratory screening tests , Dupli :ated paints .41)777084
had q u i t e  s i m i l a r  field performance ratings . Control paints There are two basic connector confi gurations : one for
without bio eide s had the most growth , annf 1ta int s with a low mating underwater (vet) and one for mating in air (dry).
level of h i o c i d e  had more g rowth  than  the same p a i n t s  w i t h  a Roth  are designed for 360 kW , 60 Hert z, 4,160/2 ,400 VAC
h i g her level of bincide . Of the ten hinci ,fen incnrporate if power at depths Sn 6,000 feet , with a mechanical strength of
into polyvinyl acetate paints , tributylt in oxide performed 50,000 pounds . The wet connector is capable of repeated
the best and completely inhibited algal growth at 0.1% u nderwater mating by d iv ers ,remotely operated actuators , or
concentration , The second best hiocide was the phenylmer- submersib les with manipulators. Increased performance in
curie o)eate standard. Barium metaborate paint pigment in depth , strength , or power would require a simple extension
two il iff erent acr ylic paints also completel y inhib ited al gal of the design , although any significant increase in trans-
growth , mission voltage levels would require further development .

These connectors were evaluated in a series of pressure-
vessel and open-sea tests to depths of 6,000 feet , The

f— l i
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f i n a l  c o n f i g u r a t i o n  per formed w i t h  no e l e c t r i c a l  or mechani -  11-810
cal dekradation after 33 matings a t  dep th .  S u s t a i n e d  insurer— Biodeterioration .uund l o u l i n g  of M a t e r i a l s  - Five Years at
sion and power tests for one year at 600 feet and in the Depth of 120 Feet , May 1974 , J. S. Muraoka , .40781638
t i d a l  zone coofir mn e . 1 tIre endurance of the designs. This The study was conducted I,, obtain a,iditiona l informa-
development is the f i r s t  d e m o n s t r a t i o n  of a c a p a b i l i t y  fo r  t i o n  on f o u l i n g  at t a c fu m e n t  nd h u o d e t e r i o r a t i o n  of m a t e r i a l s
underwater matinig of major electrica l/mechat nical components exposed in a shallow , open-ocean environment (trot in harbors
of sea—floor structures, or protected bays). The materials were exposed on the

seafloor at a depth of 120 feet for a period of up to S
yea r s  in w a t e r  o f f  the  ,oasi of Port  Huenen nie , C a l i f o r n i a .

11—80) For comparison , control i tems on certain p lastics were
P r o t e c t i v e  C o n s t r u c t i o n  Agains t  B la s t  and FragmentS  From m a i n t a i n e d  under  l a b o r a t o ry  c o n d i t i o n s , No a t t emp t  was made
Conven t iona l  Weapons:  A u ia l y t i c zu ’ P rocedures  fo r  C o m p u t i n g  to c l a s s i f y  a l l  the fouling organnisnirs which accumulated on
P r o b a b i l i t y  of S u r v i v a l  of Targetu , Oct 1974 , J. ft. the test panels.
Ferritto ,

The Naval Civil Eng ineering Laboratory was tasked by
the Marine Corps Development and Education Command to study 11-8)1

• expedient combat protective construction. Marine Corps Ice Engineering — Q u a n t i f i c a t i o n  of Subsurface Ice Thicken-
operation is ifltended to be limited to brief stays during ing Techniques , May 1974 , J. L. Barthelemy, 40781640
which the assigned task is accomp lished , possibl y under Because of the extreme conditions and the lark of
enem y f i r e , a nd the u n i t s  are e i t h e r  removed or rep laced readily available building materials in Polar reg ions ,
with permanent f o r c e s .  P r o t e c t i o n  i s  r e q u i r e d  p r i m a r i l y  c o n s t r u ct i o n  by conventional means is often ,mnit ea sih le.
against near misses , and the structures must be quickly Methods involving the localized freezing of seawater into
erecte d and e a s i l y  r e l o c a t e d .  Th i s  r epor t  p resen ts  methods useful Structures at coastal Polar locations ace being
for  the  comparison and e v u l u a t i o n  of alternate protective developed. One technique previously developeif and tested is
concepts. A series of computer programs has been assembled surface flooding. An alternate method ituvolves subsurface
to compute lethal a reas  and p r o b a b i l i t i e s  of survial for thickenin g by short-circuiting the ins nilatinng property of an
surface targets with protective shielding agaitmst th e existing ice sheet. Especiall y promising art’ natural—
effects of conventional weapons. Tfme approach is three— convection heat exchangers called freezing cells. These
d i m e n s i o n a l  and allows weapons to impact i t  any a z i m u t h  and devices  are simply constructed , self-powered and easolv
hu :-st height aronmnrf the target. Tb,’ effect of one weapon on installed , Their perfor m ance and ice ~‘rm ~ln m ,Ii o nn capabi l i—
several similar targets may also he studied . A c o m p a r a t i v e  t i e s  are  d e s c r i b e d  by a se r i e s  :1 equations. Presented in
analysis of protective systems for a h od bag and a bunker generalized (dimensiotiless) form so as to be app licable to a
is given to illustrate the procedure . system of any size.

R-808 8—8 12
G round M o t i o n s  From P a c i f i c  C r a t e r i n m g  E x p e r i m e n t s , 1 ,000— C a u l k i n g  Com 1n o minn ds for  App h i c a i i o n  it  Low T e m p e r a t m n c r o .  J a m

• Pound E x p l o s i v e  Shots , Jan 19Th , J. M. Ferritto , 3 . B. 1 974, C. 8. Hoffm an , AD921lb78L
Forrest , A0B002855L Experience in “ i n c  , Im ma te s ir is - demo nstrat e ,l the

This  repor t  p resen ts  da t a  f r o m  f o u r  i n s t r u m e n t e d  1 , 000— u f i f f i c u l t y  of app lying ca ,mlki trg ii,,! s r .m im o g compormn nls at lu-i ,
pound sph e r i c a l  TNT Shots  de tona ted  at the Eniwetok proving tempr’r.ntorex due to loss of e x trn i r fat , ih itv. Also , i t  f i a t .
ground as p a r t  o f the Pan f i r  C r a t e r i n g  E x p e r i m e n t s  ( P A C E ) .  been fo nui nd  t h a t  c a u l k  r i n g  : :uxp :uu imil< . k ept  ,..u rio f o r  u ’ ,,se of
In two tests  the  charge  was t a n g e n t  to and above the  ground;  a p p f m n ’ a t i o n  s t i l l  f a i l  i ,  , m ,hhnn ’ r , ’  to tol,l siirl,,:,’s. Caulking
and in two tests  the cfi a rge was h a l f — b u r i e d  in  the groun urf. compoutid s ava i h a t ,  h e  connnuse rc n . i ) l  y I ,  r gm ,’ r i  I const  c u r t  m onu
A d i sc , ,s s ion  of the s i t e  m a t e r i a l  p r o p e r t i e s  is pre sei f ter l . ap l i l  i i . n t  ‘in s ,.,‘rr’ rev i , ’wr ’ , f  h r  possi b le c,,i,f urathn ,’r app l
The data are compared with previous nuclear test da ta  and ca t  mu i r , .m nr h c o l t  c f n ann i , ec  m u d  A n r t , , r c t  i i  f n e l , h  m. er : rondo , t,”l
w i t h  event  m i d d l e  gust  d a t a ,  A nupp ) emennt  t o  tIn s r epo r t  ott m i g h t  pc rri fnct s i’ I tirre,’ luau m i typn’s i ,u m s r ‘lu red most
c o n t a i n s the data p lots for all the shots. suitab h i ’ . The results of tfnn’se lu sts showed that but y l

cribber air,! 1,irly sii If i ,ln’ h: ,,s,’,l , u ) u ip i o , m ’ l s  l i i i ’ , , , , ’  i o u , 51: ft to
• extru,fe f rom hand r .,ol kn ing gum s at ti’mper.rtrir n ’ mm ’ , , ,  1SF .

R 808S Somn’ silicone , u n , i u ’ : i ,  m I s , I, ,,. , ’u , ’  r , c,ns lie app ! r u t  air ,f c,mred
Ground Motions From P aci l mc Crat eci sg Experimenits , 1 , 000— w e l l  a t  l em p e r . n t i r c e i  to -451 ’ .
Poimnnd Explosive Shots; Dat a Supplement , Ja n 1975 , J . M .

• Ferrit n,o , J. B. Forrest , AIIBOO2S56L
- This  r epor t  c o n t a n ,n s  the fat,, plots fri r four inotru— 8—1)13

mented l , 000- p o tmnd sphe r i ca l  TNT sho ts  d e t o n a t e , l  at t h e  Sl ern ’u i sc , , p i i  7 I .n p lu i ng  of tine S,’.n ll oor by a Towed Tic-tin!,
Eniwetok proving ground is part of the Paci f ic Craterin g Stul e-Sca in Sonar System , Jr m n ‘174 , 8. 0. I I , t i i , : : : , :  k . AD 78 1h39
E x p e r i m e n t s  ( P A C E ) .  In  two t e s t s  the  c h a r g e  was tange int to Sea l rr , n l s were conmf nrcle,l t o  t e s t  t h e  coin u ’~’t ‘ ‘ 1  r ott
and a bove the g r o u n d ; and in  two t e s t s  the  c f n a e g m ’  was h a l f —  s t r u c t i n g  a 5 , - m I  f o o r  c o t i t on i r  nap l y  m i m l e i t i c i n i g  a n r a i r , ma l
buried in the ground. D i s c u s s  ion  is p r e s e n t e d  an ,l d a t a  a r e  sIr ’  r , ’ , , — s oiu. i r p lotlt ’ r w i t h  on ‘ I i  p I In c,m,,q,u,i,’r, Th,’ it’s ,’ ,,
cnimpared in TK—8 08 , work  m i i i  a pair of h00—kH ~~, sm ,i , ’— sr ,, i , , so,n,,r fi s h I u”~~uI at

a I., It’ r., I sep,r rat i u i ,  of  42 feet - Rea l  — t i m e  la I , ,  ‘ m u  mi c a r—
I, o t t o m  s m . n t m i i n g  , , , n u t . , i , , e i l  r o u r l u a l  i m , t r ’ c t n ’ r e ’ , , , i ’ , ’ t i n - i t s  w f i i c h t

R 809 pr even i te r l  t h e  s i e r u ’ ,: s, ,i~, , ,- Iris m it - i  m ’orrr’s)’onuti of sotnar
Influence of Soil—Rock Interlace on Dynamic Response of rm.rgn’s. Systt’m ciiu oprnir i’mi t errors w ‘re , : h ( . , i n . u t ’ I e  or t h  re—
Buri ed Cy f inders , May 1974 , 8. 8. fttirlha , 40780 143 i’.iti’rl suonrrii,gs ‘if -no a r t  i f i r  no ) targ,’t .rcray.

The s t u d y  0_ is i n i t i a t e d  to r f e t e r m i i r , ’  the  i n i f i r m e n c e  ,,f
a n unde r l y i ng rock  i t n t e r f a c e  on t he  res1,onse ‘1 buried
cylinders blast loading. Sti r , and ul ynnamic tests were 8—1)16
condu cted on eight di f f , ’r e t , t  I ’— inch— ihiam ,’ter steel cylinders t.u ui -i  in , r ’ t , l a  I Hose I. m i n i ’  I : , ,  f i t c h  I c r n r s ) i c ’ r t  ( ‘s c r  14 , 11 Sir ’s ,
huri ,’,I horizontally in .u ,fense , ‘ f ry  s a m r l .  The m a j o r  v a n — J u m n 197 4 , C.  K .  I I I  m u m , , 41)7112552
ables were the i’yI in n er thictne ss amn ,f the t,,nat ion of the R e s u p p l y ’: I II,,’ im ,l.ui ,l m~i m t . i c n  t i m  S l i t  i r s  1~ ’~n 1 m i res if , . ’
c,,n cce t e  bo t tom , ‘lr ’ . i sm , r e msr ’n mt s  u ’ece made i f  hoop s t r . , t n m , l c . r n s  ‘‘‘ci o f more tu tu 1 ,1100 .01)11 g.m 1 I,,m, s of i i i ’  , , h t  ru ,.!
verti , a I ,fiauu,i ’ter m h.in,gr’s , and .,,- r-m ’ hera t in ns of the cyl in— fi t ’s ,-! t i m e )  f curio st~ u r.u g i ’  n t  ‘I, ‘tur n! ’’ Stat, n o ,  t i  ti,, h i  I I I , ~ <.
‘len; fr , ’ , — I h eld stress , strain, , u,, ! ,,r ,-elerati ,mn , ‘if the b i d ,! , , i c  t a r n I u t y  1. 5 xi i  Ir ’s - n u , m v . In \~ s,’m,,I ,m ’c ‘171 . tIne
s o i l ;  and sn m r f a , -e  ov eepc r ’s s rne i ’ . N a v a l  C i v ,  I F . t i g , m n u ’ r ’ r m n n g  l , , I u , ’ , , , t , , r ~’ i - - u i  ‘ t r i m ,  i i ’,! r i m  t h i n s  n , ’, , ,

an e o l m e r i m n r . n t r I  2 . u I O l l — I t — i , i n g  , ‘ I , - v n t , ’ -l Inn s,’ I tn t’ s i r ! I t i - I
I r , u n n  i- o i l , - , ,  t,,w,’rs ti n t ., r. r c~’~~, ) ’  r o n - r u ’  i c r  t ui ,  i ,  tim u -s _ _ i 1n
n Ip  t in , ’  I u ’ , , s , l : n  I i t S - - I  r , ’ , u s t  i i , ,  h o g  • r i m u t  u r , , , , n , t , , i i u , i : t  - ,
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muranent Imose or p ipu’ line compatible with thin’ nrovement and of the GRP w,’re invest p r i e d  u l i e r e i ty  the CIII ’ l a m i n a t e  shee ts
snow a c c u m u l a t i o i m  on tfne McMurdo ice shelf, More than a were emp loyed as f a c , r , p ’ - -it sandwich plates , Because of its
year ’s observations oh the system showed compression of the superior Iiall js tic ce s ,u.t. mm ire , time GRP was selected for thu
ice shelf averaged 26 ft per 1 ,000 It , whi ctr was greater Mari m ne Corps protective r om rstruction progra m, ; lmowe s-er , lii:-
t h a n n  p r e v i o u s l y  observed ,  Toe, , a n m i u a l  strow a c c u m u i m ot i o n  i m n  l a m i m m a t e  is i n h e r e m m t l y  weak u n  eoi o 1icess io,m ,r,, ,i is  f , i g f~l y
l oca lized  a reas  ~as extremely v a r i a b l e , r.mm ,ging ‘ , tu’een 4 Susceptible ti m en’1, , l o c a l i z e d  I , i m c k l i i , g ,  amiu l o n o i s t r i r e , Tb,’
and 46 in. The systeun was cmmnstructed and m aitmtained with— e s t a b l i s h e d  c r i t e r i a  will ! ‘m i i v i i t e  ‘les m gtm guida n ce f:,r CRP
out  d i f f i c u l t y .  But  use oh t h i s  design is reconmmiemidemf omily str ,mctural componr’muI s of pc I, ,tiv e structures.
in area s of little ice s h e l f  compress im i t i  and snow a c c u n m i u l a -
Ii 0th.

R—8l9
Snow Road C o n i s t r u c t  ion  ,y Layc ’r eit  ~i m, I ua r t  i on  — Consl coil mu ~

R—8l5 and tl. rinm tena n rc e Gum, Ie , Ap r 197 5 , J. I.. Barthelemy , ADA Otl8 t l
A Survey of Techni ques for the Ana l-jsis and Desi gn of Sn ib - The rise of rm ii u l, er- tmre ii vehicles i i i  p o l a r  reg ions
mer ged Mooring Systems , A ug 1974 , N. 0. All nectsen , AD786487 greatly slu. -,u i l s the unuovement of cargo and personnel. h ow-

Techniques nmse ful for the rfesigmi and anal ysis of m oored n’ver , in ,,r,’as of peretrnia l snot.’ , m auls oust  he provi ule d.
c a b l e  sys tems are presented. Includer l are compilations of Heavy—ha,r l , w!nn’eled tram, sliurtati on equipumue r,t , in p a ;  ic ,m la r ,
i n f o r m a t i o n  d e s c r i h i n g  c o m p m m t e r  programs for s tead y — s t a t e  r e q r m i r e s  h i gh — s t r e n g t h  sm now roads w imi ln’ operati ng on deep —
and d y n a m i c  a n a l y s e s  amn ~f me thor l s  f o r  tIme anal ysis and sup — s imow f i e l d s .  S p e c i a l t y  pr cmcesser l . , ‘ l , ’s- : t , - d snow r - , , m i l s  ca in
p r e s s n o n  of c a b l e  ,otrumm i t ig.  I t  w.i s f o u n d  t h a t  the s t ea u l y — prn ~vi~te m f e p e n d a h l e  s e r v i c e  fi:,’ .1 r e ar s  , i r ’ n ,o n e ,  T h i s  coo
s t a t e  a n a l y s i s  of comp lex re r londan t  s t r m m c t o r e s  and tIme s t r u c t  , u u u m  g u i d e  o u t l i r , r s  t h u s , ’  1ur i , cedn r e s  , ir ’, e s s , , r ~ t o b , m t l d
dynamic  a n a l y s i s  of s i m p l e  s t r u c t u r e s  are now p o s s i b l e .  and p r e s e r v e  Sn ,:,, ‘ui , , , l s  t~y m e a m m s  of a y r r e l , . n i l , a e l i o n , i i i , -
However , e x p e r i m e n t a l  data  are r e q m m i  red to v a i i , l u t e  the  s i m p l e s t  am id nmm~sc ‘ p :3 t e m ’h m u m , 1 r m e  ‘levelopei l h~r 11l - In t h u
analysis procedures and relate,) computer programs . In process , the ,- ,,a,ll i- il is built nip to a desired u ’I ,’:,,i mo n Iiy
addition , it uas hound that procedures still need to be success ive compam lion i i  - i i , , I r y i ’rs ,, f sim m. . A m,,r lil i~~ml
developed to reliably predict , describe , and suppress cabl e rotary snowplow is n o e l  to gal lmer . process amid uteposit tI,’
s t r u m m i n g  in  long r a h l e s  expose. ! to  o c e a n i c  c o m r , h i t i o n m s .  c o n s t r u c t i o n  ,ima l ., ’ r m a l .

R — 8 16  R-820
Soil/S tructure Imitecartion, Horizontal Cylinders , Oct 1974 , N u c l e a r  Shock h ave I’r o p a g a t i o o  T h r o u g h  Air b:i,;,’.n, i,menl
T. K.  Leo , ADA0022 16 Systems of Harde m ned  F a c i h i t i , ’ s , Apr  1975 . R .  H.  Fms)il ’ .mug tm ,

T h i s  s tudy  was m i n d e r t a k e n  ( 1) to i n v e s t i g a t e  a n a l y t i —  A.  W i i t a w s k y ,  D.  Pa l , A D A O I I 8 I 2
r a l l y the  i n f lu e m n c e  of the relative stiffness between a Air analytical stmu ,ly irs ,mn ,h,’riaken to deve!.,1i th u
bur ied cylinder and the surrounnding mediu m on cylinder capaI~i l it y of pr eu li rtimi g nuclear sl,ock wave prou ,agat ion
d e f l ect i o n s , t h r u s t s , and moments; (2) to ulevelop design throug lm air entra i mmmem, t systems oh hardened facilities . ALl
curves from the results of the analysis ; and (3) to demon - s o l r r t i o n s  p resen ted  in  t h i s  r epo r t  at e one—dimens ,omm al . Two
strate the validity of the ulesign curves by comparison with finit n ’-differ ence schenres for approx u nnating the hyperbolic
cilpenimental results from rho fleret ut sources. partial differ enti .-r ! equations of fluid dymnamics m e  used:

the pseudo—viscosity scfteme in a variable a r , ’, Lagrange
form nm l ation , amid the Lax—Wendro ff two—step scheme i t t  an ’

11—817 Eulerian formulatio mm , Shock wave atlenuat: or, due to viscous
Seaflo or Construction Experiment , SEACON I — An Integrated losses at duc ting wails is inc lmided. A conqman ison, il the
Evaluation of Seafloor Construction Equipment anud Tech- res u lts of the am mal ysis with sh,,, k tuhue experime imta h data
siques , Feb 1975 , 1. Kretschuner et al. , ADA009097 show’s hotim formulations to lie adequate. ibm Eule n ian fornru—

A series of immterre lated seafloor engineering exp eni— lation is approximate for constant area hunts only ammd is
ments was conducted in 600 ft of water on the seafloor 7 limited to air temperatures t,elom. I ,000°K. The lagrange
mil es south of Santa Barbara , Cal if., between Jul y 1969 and formulation is apl,roprm ate fur conmstant or limited variable
August 1972. fhe experiments involved the evaluat ion of area ducts or a comp l n’te air entrain uim etit system confi gura-
equipm ent and techniques by the Civil Engineerin g Laboratory lion. The Lagramnge formulation has tIne c.m p abih it v of
(CEL) at Port htueneme , Calif. The Navy seafloor construe- simple exponential decay shock i-ave inpu t to temperrtxres of
tion experiment (SEACON) ,lemonstrated a capabilit y to con— l ,000°hi or a 1— hi m. nuclear slnock wave iunput to temp,uratures
struct operating facilities at the hotlom of ttue ocean and of 24 , 0 f Ø n g ,
pointed up mfefic ien t areas in the state of the art, The
f o c a l  po in t  of the  SEAC O N 1 e x p e r i m e n t s  was the  c o n s t r u ct i o n
and e v a l u a t i o n  of ‘in unmanned , one-a tmosphere  concre te  8-821
structu re placed at. the 600—ft site. Experimental evalua Plasti c—Carted Ri g iil Electrical Conduits for I-se at Naval
tions of hardware and t e c h n i q u m e u  f o r  s i t e  s e l e c t i o n  and Shore F,,c i l ities , Apr 1975 , E. S. tlats mi i , ADB004842L
i n v e s t i g a t i o n , s e a f l o o r  c o n s t r u c t i o n , and s t r u c t u r a l  and The Civil Engineering Laboratory was requested by
electri cal elements were coordinnated with ‘he year—long NAV1 ’A C to i n v e s t i g a t e  t he  p e r f o r m a m i c e  of v a r i o u s  p l a s t i ~-
seafloor testing of the concrete structure , A fter 314 days coa ted  r i g i d  electrical conduits and their patching corn-
on the s e a f l o o r  the SEACON I s t r u c t u r e  was s u c r e s s f m u l l ?  p o ,mum m ls  r ’xposed to a corrosive mari mu e atnmr osphe ,-ic env i ron—
refloated and towenf li .m ck to Port Hoeneme where analysis of ment . Five p lastic-coated ri g id conduits IGal vite , Korkap,
i t s  p e r f o r m a n c e  was n u d e ,  P l a s t - B o n d , Oc c a l - 4 0 , and Srotchkote) aumd omme glavasized

r i g i d  c o n d u i t . together with their fittings and patching
compoun ds , were select , ’d  for  t h i s  tes t  program . Thre rondu-

8—818 i t s  were  exposem t to t r o p i c a l  . m , , , I  sotm t. ri~p i c al m a r i , m e  a tmo—
F i h e r g l a s s — l l e i n f o r c e i l — P o l y e s t t ’ r  l, . i m m i , a t e  fo r  l I t . , ’  i n  r r o t e c_  s p h e r i c  e n v i r o n u m e , n t s  f , u r  a p e r i o d  of 1 — 1 / 2  years  . A l t h o n m g l :
t i v e  S l r u c t m ,r e s , Ian  975 , C. h,i r r e u m , AD A OO 4SSC p e r f o r m a n c e  v a r i e d  cu ~t i s i d e r a h I y  .m mong t h e  p l a s t i r — c ’ : ,m te ~1

T h i s  r epor t  p r e sen t s  t he  t e s t  r u g  and h e h a c m i i r ’ i l s t uu ly  u - u - , , - l u , m t s  tes t eu l , a l l  p l a s t i c — c o a t e d  c , u n r h m m m t s  p r o v i d e ) t , m ’ t t en
fu r o g n a m  I c u d  j o g  to t h e  if ~ ve I ,r 1rm ent r u t  St rm m m t o r a h  ,tes i at m I’ n i t  u’u t i on lh iamn the g a l  van i z,’d t, ’st s t an d a r d ,  K o r k a p .
n’ n i t e r i a  I ’  m a I mt ~emg la ss—r eit rtor ced—p rulyes ter fiR?) l a m i  u n c l n m : h i n g  the  p a t m - h i n m g  r omp c uumnd , i s  i , t s t r : , u l u ng in m e r f o r -
, , . n t e  - ‘fh e  S a r i  ire C ’u r ) ’ s  i s  I r i n j u l  i u CR1’ m o d u l e s  as nero, , , l ’ ! e moanc , ’ and p r u uv , ’ . I smi l , e r  m m , r  t o  t t m e  01 t ier  ‘1 a s t i r — u  ‘ ‘ m l
e l e m e n t s  h r  rapm.f r o nstrum ii mnn i i  t e mp o r a r y  p r o t e m t i o n  I u u r  c o n d m r n h s ,
m m l i t , ,  r y  go - un , 1 I ge t s  a g a i n s t  con ve nut  , ‘na ! weap on t h r e a t s .

l I m e  tn f u ) u ’ i t  i v,’ ru t  t he  t e s t  p r o g r a m  was to d e t m ’ r m i n m  Mimi
I iii e t h e  mu ’ : h o n j  - i  I characteristics of t ime CR 1’ t h r ~m m m g h

,jes of fl exri -a l , t e nus i le , compress ive , and shear tests.
In a dm i rt i u m n , mom ,, e t t m m  neSt mines of the r-t rnu rtura l ntreng lh

(
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11—822 and time reu1uurements for a comp lete , elevat ed . shore l.msi
P e n e t r a t i o n  of projectiles into Seafloor Soils , May 1975 , 0. p ier were derived from these t e s t s .  E l e v a t i n g  l in i , , e r l m m r e s
C. True , ADA011808 s ine  refined and dorumeurted for e l evm ii irg ponutoons , .mmt hi is

This report presents laluonatory model tests and f i e l d  t i m e  s u r f — z o m n e  e n v i r o n m e n t , TIre I S - t o n  Anum i p o m m t o o n  was
tes ts  of a s tu dy conducted  on p r o j e c t i l e  p e n e t r a t i o n  into eles’,rted 13 ft above mean water level in surf hip 10 7 f t
seafloor soils. Existing relationshi ps for pred u cti u ig hi g l r .  H i g int ’r s u r f  can he t o l e r a t e d  w r t h  t i n s sys tem w i t h o u t
penetration behavior are considered , and miew relationships serio u sly degcarfing the o p e r a t i o n a l  e ’ ff e c l i v en r ’s s ,  F u t u r e
are developerl to acu- oum ut for observed test results , The tests w i l l  utilize NL pontoons in as op eratio m mal tr’st m um-
derived relationshi ps incorporate conveuntional soil eflgi— vo l v i n g  e ig ht causeway sections for which su uud m.ell s l~avc
nmee ning properties with special moml ific at io ,m s to accou umt for been successfully desi gned and tested ,
the effects of velocity, penetralor shape , amtni penetration
depth on penetnatiomm resistance. These relationshi ps are
shown to compare favorably with 1urevi ousl y available mu’thiods 9-827
fo r  p r e d i c t i , r g  p e n e t r a t i o n  depths  where  s o i l  p r o p e r t i e s  a r e  C u i ,rt im hg Research : Tensile Testing Procedure m m, - 1 I ts App l i—

‘ known.  R e c o m m e n d a t i o n s  a re  p resen ted  f o r  the ev a l u a t i o n  of c a t i o n , Nov 1975 , K. S. Matsui , AIIBOO1III2L
constraints in the relations h ips. A .a !culation procedure A procedure for dn ’tecmi uming the tenrs mle ):ri .Iuu ’rt mes of
is presen t e r f  fo r  s o l v i n g  t ine  p e n e t r a t o r  e q u a t i o n s  of m n t i o m m  I rm’e paimmi films is discussed. The results ‘I,tainrrl were
iuv hand on with the aid of a small computer. Atm esai~mp lc statisticall y treated to ,let r rnm m ,,r ’ time validity oh th e
problem is solved hy hanm l to ,hl astr .mte ttme use 01 the procedure and to determine if thr’ne is ,cmrr el,u ti o n b,- ;wu ’m ’n
proposed reI n iu nt u s luips in the calculati on procedure . Recoin— te um si l e ~urope rt ie~ chef mood in laboratory tests an,1 ci mrc iis r ion m
mendat io,ms are uu iade tm,c use umf results in preliminary ammd 1mro tect ,on loon,1 cur field r’uposimre i i  t i m , ’  c o a t i n g  systems .
d e t a i l e d  eng i n e e r i n g  w, ,r k ,  ‘Flue s t . r t i s t i c a I  a n a l y s i s  ru ’vu ’a l n ” I  t h a t :  I!) I tue f r e u ’ — f i l m r m

t m ’o t  n , ethmod d e s c r i t u e r l  he re  u s  p r e ,  se enough to d i !  f , ’ r e n —
ia t r ’  both  t eos i l e  s t r e n g t h s  amid ci :u , , gat  i om ms among s, ’vera 1

R — 8 2 3  c o a t i i m g  sy s t ems , ( 2 )  p r i n r e r s  h a v u ’ a p r o f o m m n d ml  f e c t  on thm
Exp losive Tests of Blast Cell , Naval ‘h’orpedo Station , Iiarngoc tensile properties of ttme fim mis hi coatings , - ‘ oi l (3) no d i r e , :
An ,mex , May 1975 , J. II. Ferritto , ADAOI42OI correlation existed between tensile mi ll,’ rtm es atm’l corro sm vi ,

Blast tests were conndumcted in b l a s t  ce l l s  of ,m typical hurotert ion of the coating Systems. m Iter 1 y,’ar of f m , ’ld
munitions facility. Hig h—speed camera coverage was nude , exposure in am , extremel y corrosive marine eov m ronn u emm t .
and pressure measurements were taken. Observed damage was
comparent with t f m e o r e t i c a l  p r e d i c t i o n s  bas ed on SAV FA C P’L197 ,
“Structures to Resist the Effects of Accidental Exp losions. ” 11—828
The t es t s  i n d i c a t e  t t ua t  b l , m s t  p r e s s u r e s  o r ! 1  l e , m k  out  a r ~ un ,h B l a s t  E n v i r o n n r en t  From Full y ro il Partiall y Ven ted Exp losi omus
the  b l a s t  doors  an n be of h i g h en oug h leve l  to cause  u u i j m m r y  in  C m m h i c l e s , Nov 1975 , h - it, K , ’u-,u a,m . J. K. Tancru’t u u ,
to personnel nearb y. Debris nets , if properl y fastened , can ADAO19Q2nS
se rve to prevent  r o o f i n g  and c e m l i n g  f r o m  b e i n g  b lown down .  l :harges  of cast  cy l i m m d e r s  i t ,u,,,, j :osi t iu ’,n B em 1- mr , si s’ u’
Conven t iona l , c o r r u i g a t e d , ceme n t - a s h r ’ s t o o  r o o f i m i g  can w i t f m  s, - ‘ rietonated inside several smn.m I 1-scale 3— and 4—s.. I
stand up to 6—psi dymmamuc overum reosure. cubicles of diff eremit shape aurd size to est ablish methioul s

anrf criteria for pred m ctim i g thne bl a st eunviro m nmeot (positivu’
anm i negative pressures , duratio m ,s , arm ul im 1muhse s) in amid

11—824 around cubicles cii tit ait ii nh g f o l l y  and partiall y vented exp lo—
Hand—field H y u l r a u u h i r  l i n k D r i l l  anmI Seafloor F.,steners for sions. The blast enviconm,’ut w .r s  m,’.,siune,l (I) inside time
Use by D i v e r s , Am ug 19 7 5 . 8. L .  Br a ck e t t , A. II. Pan isi , cu lui cle ,,nd (2) outside the cubicle be !mm sd the f r o n t  w a l l ,
ADAO142O2 s i d e w a h l s , and rear  w a l l  m t  s c a l ed  d i s t a n c e s ,  The b I . n s t .

t l n u i e c w u i e r  c o s s t c u c t u o m m  opera t lo tus  n e q u m ,  cu an i mumçu roveuf en mvi r omu ment was found  to depend on t I m e  i h a r g u ’ — t o u — v o l u m e
diver-operable crm c k t r i l l  mmmd efficient and reliable sea— ratio , sca led  degree of v e m r t i n g ,  s c .m t e d  vent  area , a mu d
f l oo r  rock f,,steners , An experimental h v ilr a m i l ic all y powered scaled dist, ,mnre, Desigmu charts are 1,r,’senteuf for calcu l at—
roc k d r i l l  w. ms  f , u l u  r r m m ;  ~“h f r o m  commer c m .r I ly available corn— i rig the p r e s s u r e — t i m c ’  I ,: , r d i  tu g i n  a m r ’ I  a roun m t  ,, cubic he I ‘c -,
p o n e n t s .  The n , ’ s u h t s  f r o m  chic s h a l l o w - w a t e r  t e s t i n g  of t h i s  w i d e  range r,f th ese pac.mmeters. The procedures offer . I::,-
d r i l l  o e m ’  used to d e s i g n  a 1uro to ty pe  u t m r f e r u a a t e r  rock ‘m i l l  t he  f i r s t  t im n ’ , a rational proc edure hoc tailoring the
c a p a b l e  of opn’cating to oceaum depths of 120 f e e t .  T e s t i n g  c u b i c l e  c o n f i g u r a t i o n  anm i  d i m e u n s i o n s  t m Ibm’  s m i e  r e q u i r e —
‘up the  prototype rock u l n i h l  revesrle,f tb,.r t it eith,’r net or m e m u l s  s i n c e  i t  r e l a t e s  b l a s t  emivir onmest to c u b i c l e  para in—
excee ,led i n i t i a l  t u e r f o c m a n c e  r e q r u i r e m e n m t s .  f o u r  b rands  of m ’t ers  ann cha rge  w m ’ i g h r t  . Some oh  t h u ’ 1— s m ! I : , h u ,  l e t .  had
expammsion—typ e conk bolts were investi gated for muse as cu,n,Is and some did unot. A i h i h i m i g  a ru :o f  d i u h  not s m m h s l a n m t m a l l y
sr’af’ oor rock fastenn’rs. Also , a miew type of rock bolt was reduce t ire b l a s t  e n m v i r o n m e m n t  m l  h a r g e — s r . r l e d  d i ’ - i a n c e s ,  Th m e
develtrped for muse in coral seafloors . Resmults of short— and greatest bemuefit from the roof was u n  t he  area  c l o s e  t o  the
h o m m g — t e r m  t e s t s  ace  presentn’it .u l rung witt u a summary of impoe— cru h icle where the roof  d r a m a t i c a l l y  reduced  tb ,  b l a s t  en-
tamut design parameters . vironm ent Inehind the backw .,ll - Criteria is lmraposed for

design loading in , and aromumud full y a~ ,h lm art i.ill y vented
r u m b i  r I es.

8-825 Classified report , Sep 1975 , ADC004I381.

hi— B 29
R — 8 2 6  De v ehop mn em il  ammu t  E r , ,  I m a t  m u m :  of .r I~’t m o n Comp essout i mug L i f t
Lift System for Elevate m l Ca,msu .ways , Nur v 1975 , C. L. Ska a h e m , Systu’m f o r  Deep Oce ;m n C o n m s t r u c t m o n , Dec 1975 , I. .  I. ,
AtlA018952 lI.ulh. u umg r’r , II. I . .  Ihrackett , ADA019027

A u rew t ype  o f  L i f t  sys tem u s i n g  h y r l r a u l i c  r h a i m m  j a c k s  ,9 sys tem to raise am mm i lower b uds in thr’ iieep occ u r
was  uleve h ’-1 ,u ’d for n’h evat lug causeways . Tests w,’ re conuntuct ed wI, m ln ~ 1 ri-vu di mmg I ml t — h i mm e tens ion c o n t r o l  amud l u a v l  oad mom. iou
to eva l u a t e  t ime  l i f t  i m a r u h w , , r e  amid  to r f e t e r m i n e  the f e a s i h , i l —  m o n t  r u !  w .ms m tm s ig nmu ’d , fabricated , and t r u s t e d ,  i lesigni  p iur .m ru: -
ity ant pract i cab i t i ty of  elevat lung a camuseway section i i i  , ‘t , ’rs  m m m c  lu u mln ’ n f  a m n , m x i n u m r m  w,’t pay lmu n uf sm m ghm t u , l *0,000 1!n at
t he  s m m r f  zumne on a,, open beach w i t h  this s y s t e m .  Anon , ,, m a x i m u m m  op e r a t u m i g  i h e l u l l u  ‘h  b ,000 It th rough sea cou r d i t  n u n s
, u n i t - h m i l h  pontoo ns m e a s u r i n g  2R x9 OxS feel  were  umse i l  as s t , u t e  4 s-hen h u e  syst,’m us mo nnrit eul on m u .NRS -typ e v e s s e l .  A
test—bent t u o n t 0 0 0 s ,  Two indelmende nt teSts w,’rm’ 1ne rfum rm eui , Iuu, r,I —h ., u mr hh mng sys tu ’uv of t h u s  ty ~me a l low ’s  s m u f t  l a n r h m u u g  of a
In the Phase I t e s t s  the ul eve I u ,p ed e l e v a t i n g  c omp r unuen l s  were  “0 I ‘ u I  ‘nm t h e  s e a t )  u, ,,r. 1 mm a r l d i  I i  simm , thue rerfmu ct icu n m u  tIre
,‘valnated . anul techniques ann ! pru uu - ,’dures b r  system opera— ri yu , .m mur ln ’ ,msu nu mus in thu I n t l  h u e  allows the use of suo.nller
lion were rletermined. In the Ptuase II tests the efb u ’ m t s  of h umu e s ton a given ~i ayIiu .iih weigh l , greater payload u - .mpacmty
uf y n a m i c  l i m b  ui ,  time shock—absorhi uug hardware of the l i l t  b u u r  .u s l u m  i i , , ’ ,! I imme sm .’, , i n  .u greater miepth capahi li l y for
system were ev.,I,mat, ’ui , and elevating proceu tmuces for r ’hevat— .u mz u s ’u ’n , line sm /i ’ , 11mm ’ concept selected for uleveluipmu’nit ,
i mug several caiuseway sections were e st a bt  i shed , togi  St cs call em ! ., “I :uu , um o huo hub er ” , i t m n m s c p o r a t e u t  a lio ,:tmt 1’’ viu l ml at ‘,i,’
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coil au,d sulului . r t n - I  b y u re lai n v ely v ,o h i 
~~~~~~~ 

f l u u m !  s I r , , , , ,  k - h , !
yj v p r i  n :g u f e m ’o sp les  the p . rc l o a i l  In - ontO time mcii i  - i n :  01 I m o r D e e p — t t u u i e r g m m i u n i l , L , um , ’d . H o r i z o n t a l , C u r c u l a n  i 5 ’ u ’ n m o  “ri ’ n o

u m n ppu :m ’t p I . m i i o c n n . At—se, , t , . s t i ~ u r i  i m n c l , mn l r ’ , h  , I e t r c m n i u m , , t  ~~ . 1  H u n c h , Fetr 197cm , T. ft . Lew , Ali ,\(,2 lmbl ’

Sv st , ’m per  f o rmn a i rc , ’ for t ‘. .i  “my I u n I t .  ut 12 ,000 m m d  ~ .~ ‘ l, I I ’  The cmhj ect  m o e  of t ime  s t m n d v  i s  1 , - I r s ’,’ I ~ ‘, In ’ s gm , a n u l
i-i c m gh l . m : . m h - l c  t e u m s i a m u s  and t In e—: : r r r ’i .itn’ ul nuotmo mms amua h y s m s  I n n , i i : ~iI, ,res I n  dee p — u n m r l e r g c o m m u i d  ha’ r i l m m m e u l  rot e n ;  m u . ,’

t l :r sh i p ,  l i f t  ss st, ’,m, , ,n i mul  ~ - m v i  , , . .l n ., - , , ’  r e c o r o t n i !  l ) ,mta  r u e ,  I i t m e s  u s  m u c k  my u , , : i s , , l i ’  m i u m ~ t he r e l a l iv e  st i  f f u u e s s
- b i t  i m : : e ’ I  i,, r e ’ ,, , I n  nie ,,t ti. ‘i v,’ th ue  prnm : x  u s e  oI  t I n , ’ l~ s i c  tuet s - r’e rr tim e I t ie r  and s : m r n u - m m i m : f u u m g  m u c k  and :uy t a k i n g  a ’Is ’an —
c - - r o n ’ ’ . s , evr ’um t h o i ,g l ,  b e t h ,  uu. — , , c,i test s, ’ , , u - s  ‘ i :  1 , 1  5 : 1  ~~ - I  the load—carrying capabilit y , t  ‘ i i i ’ rock mass ,

v u, ’ - , :  i n c  m imm i quu.uuu e o t la m l n m c r s  A c r o r u l . m i g l v , ‘ l r ’ s i p , m  con s m u l e r a t i o n s  s , m n h  as l o a d i n g ,  mec h , m n u —
u:.u l prope ctm e .. 01 tlme rock mi ss , m , u t c n i a l  p r o p e r t i e s  nut the
liner nm at ,~mia l s , n onfigur.ut n u :mu of the farm lily, amid exc’ava—

0— l ao t non prorenfure are p r e s e i n t e - I . h b e s i g m n  conrcep t . s t h a t  t r a n s f e r
Ft imergl .iss Fm,’ mum lanced Pb as i n c  I’ m nc’ for 5.i ’. ‘ml A s iat moo Fine 1 most u -I the app lied I nail to the rock a ci’ t u re seinte ,!  - Dc—

D i s t r i b u t i o n  ‘i r s t em s . Dc, 197 5 , F m L. A I u u u u h u n o , g h , K .  y tailed step—b y—step desi gtm procednures , s’Inmsh cotms ini er rock .
f l a t su i , 1. I! F e,’ , Al ) !!, -~ 553L limier interaction are presented for rock openings w i ih

The ( m v i  F n g ; n e e r ..g Lahc r . m t u , r y , ‘ ms m l  C u ’n s t c i n u . t i o i t  l i n e r s  manIc from .u O ning le ,n ,t er ma l , reinforced con,’rele

Bath ,, ! mi-tm Ce uut n- r , bna’. mmn v est : onm e ul h m l ’ e ’ - ,,l .u ss reinforced l imuers , stmel/eoncrete/s ieel composute linens , and back—

p l . u s t i r  m, l”RP) p i p e  m s  a su b st i  Lot , ’  l i o n m ,u u mventmomnai metal packed linens arm propounded , A l t b m , . - u g h i  ttn r- proposed drsmgs

l~’p~~~ft f o r  h u n c h  a s u a t n o n u  f u m e )  l i s t ,  i l u u t m o m r  h u e s ,  Three  p r o r e d n ur e s  u . n - r u ’  developed fo r  h a r m h e n u e , l  p r o t e c t i v e  f a r m l m —
ro mr , ecm ’,  n I l  as m i  1 able i i  hue cg i nn s cci mm ! ocred epoxy 1mm lue lien , they can a lou  be used for the design sf other tunnels 

—

sys tems sere sr i  m u - tm ’,! ,nrd m m m i ’ , , . ; ,  . 0 . 0 ;  i- -i to ubeternm ne (I) ibm’ de.’p mm um m l er g r cu unih in rock,

e f f e c t  c-I  m m m r r c , o t  m m d  f m m t c n r e  . , V m r t  non l o r i s  on the stme m mgth
of the FRP p i pe ‘ i )o.on,~ e in u lt o, u ,itm slress ) . 12) if conta,u,i—
f l a t iu m u  - o h  t he  l u e I  w o u l d  m n ’ s ’ o i t  Ic-u, , , cou , tac t  of t Ime f u e l  11—834

w u t h t ine  i n t e n m n , r  su r l , , , i ’ s  u~ 1 t i n e  ) u m ) i u ’  s v s t e , : m , (3) if FR1n Corrosion of Meta ln s urf A lloys m u m time Deep Ore~ ,m , Feb 1976 ,

pipe systems os i o h u l  ~t n m u . ; s m n i I  f u y u l r u u s l . i t i c press mures up to 0,00 F. 7 ) .  R e u n h a r t , AD A O 2 ) 2 79
psi , au ud ( .m ) i f  FRP bt lne s , . s ; m ’ n m o s  cu m rm lu i  u , m t h s t a i m d  su rge  B u ’ u w er ’ n 19 1n0 and 1970 , abou t  20 ,000 sp e c n m e n v  v i  tu l S

pressures up I’ - 4 ( m )  p s n  C r - u : ’, - , ,  t u I  c’murreumt (JP— 5) anrd .n ll n v s wet ’- exposerl in the s e aw a t e r  in the Pacific Ocean is

futumr e h J P—7) lue l s with 1,’ , FR? pipes di ii no t  cam i se  amn s ’ ord er  to condu ic t  a p r o g r a n u  cu , the e f f e c t s  of deep—ocean

o m gm mu ficaunt cont ,umm mat in’s of tIne h u m - I s .  ‘I he -i J :c stuomml :l Inc envleonuuu enis on n n uatenma l s . The test specinnenus included

.rb ln’ to wi lhst, m nnl surgm pressmure s cl 350 1. ‘coO psi. steels , cast irons , stainless steels , copper , nucke l , a l u m u —
mum , t i t a n i u m , m i s c e i l a n e n n n n s  a l l o y s , and wi re ropes .  They

were exposed at the surface and at  nominal depths of 2,500

c-N J! and b ,000 ft fur periods of time vary ing from 123 to 1 .0(4

Si : :u m -Roa,I  Cuo s t  r o u t  -si, - uS Sma,,:., ‘v of Tec h n o l o g y  From Pas t  days~ The r e s o t  t o  of l ime ;  r c o r r o s i o n  b e h a v i o r  have been
— t l’o - esu’nut . 1m m  1975 , J. L. Barth elenoy , ADAO 21868 issued in 15 Civil Emugineecing Laboratory reports; other

l m m r m n g  i ” s~~, ‘ia’.-a l  C n , n s t r c m c t , , u i :  Forces  f , u i l m .  a Navy Department reports fran N a v a l  A i r  De ve lmr pme n t  Cen te r .
,--e, i’mrt ed— smi ow anms t rip on the Ross Ice Shelf in Antancti m.o, . Na val Slump Research an’f t)evelspment Center lAriumapo li s) and

i b n ’ se .mr m h methods since then bua vm ’ improved the use of snow as Naval llndenw.uter Ordnance : u ’ri i er ; and from nongovernmenl

cc,tnxtrur tio,m omatecial. Snon~’—c omp a ctm u~n, teehniu1ues and partucupan is. Very little of this c n f o n m a t u o n  is a v a m l a h l e

:‘i 1: . : p m : u e n n t  i n i t u a l l y b e v e l o p e r h  b y  the C i v u l  E m o x i u n e e r m u i g  nu n the open literature. Therefore , thus unformat ion has

) n b ’ u ,u c , m t ~,cy (CELu for runw.ty romu struc tusn have b een used to beeun compiled , analyzed . Sn,! evaluated on this nepr’ c l. .

bu m i l , h -Iura hnl e . high—strength roanfs , At the prese t time ,
p r u .’bu u ’ c l y  constrnmcted and routinely mamntaiumed roads huill
f ronu  s p e r m . n l h v  l u rnn e s sm, I  su u u ,w - can support passenger vc’hi- R—835

d e s , pickups. yam s , trucks , and tr ,m rt :ur-tra il er comi,,ina- Solar Heat nng of Buildings and Domestic Hot hater , Jamu 19Th ,

tions fitted with flotation l inu s at gross weights np to E. J. Bec k , 8. L. Field , ADAO546OI

75 ,000 l in , Two mumei ho ,h s of c o n s t m o c t  i o n  d n i v e l o p e n h  by (EL a r m ’  The purpose of t h ss  d o r m u m e n t  is to p n r ’v u d e  g , u m d a n c e  in
r , ’e- ,m omi ’nmnl ed :  m l )  l a y e r e d — u  u,irn 1 ’ , n c t  ion arid d e p t h -  the des ig rm  and cost a n a l y s i s  of solar hoatmung systems for

p r c u ’ n s s i u i g .  In ;  l . m y e r e d — r o n p a c t u o n , t he  mn , s t  r e c e n m i l y  p e r -  b u i l d i n g s  am i d domestic hot out , ’ , ’ I’ll ’s). TIme n a t u r e  of s o l a r
f e r t e d  t e c h n i , 1 , m e , a st now p u v n ’ u n u u - n t  i s  e l e v a t e d  to  a des i red rad iatuonu , severa l  types  of s o l a r  systems , storage devices ,

I’cs ght by compact ing suncr es siv e 4—in, livers , mining a rotary and architectural consi,imratmo n,- are arnonm g topics ummc ln ided.

c n u c - s p l o w  to p u t t - c , process., ami d deposit the  smmo m. ’ ma t e r : , , ! .  C a l c u l a t i o n  met luods a re  i t n c l i m u i . ’ a  I c r  d e t e r m i n i n m g  co l l e c l cu r
The ,ultu’ rnat:v ’ :,rthod reqoires debm lh—process ,n g . using snow si ze , s t o r a g e  size , scmp l m l  neu l  b u u l d m n g  and DHIS t o a d s. ,  v . i l m i r
n b - es to pu l ’.ermze m o atemial p l auu ’ -l on the rruadwa y, Thus of fuel saved , arid saving—investment ratios, TIne calrnu la

final r ’J un r t documents ti, ’ evua lu tu:: n , ‘f vet uicl e noami systems lion 1uroeedurm is based on parametric curves fec “fra ,tm e r

on simon’ and p resents a synoptic ov erv iu-w - , sn imma n iz mnig i l l  of heating load sunpp lued by s , u l a r  energy ” and several “cubes

aspr ’u I s  i i J ’ smn ow—ro a m l  terhnobn gv , t rgmin L h c ,mr t . tm ua l c on m sm-her— of t himim tu ” for design,. A series oh It worksheets is used to

a i m o n o  to  h i s t o r i c a l  n h e v m b o p m o u n t  ar id r rc o :n cn uennhe ui  l u m o r e u l i o r e s .  e n a b l e  the e n g u n m e e r  w m t h u  rio 1ur ,o r  e x p e n u e n c m  s n u b  s o l a r
sys tems to accomp l i s h  .m complete design aruml dust ana l vsus
h o u t f u  t i l l s  m t m f o r t n u a t u o n  he can prepare  b i d d i n g  and s p r ’ r i f m u a -

8-832 t c o m m  , f o r u m e n t o  f o r  the job . T a b l e s  of solar insolation m m

f’ r o tm- rtion i l  h oisting Fsel Lines ‘ nuder l iens ut Pnnn t Lonra v a r m o u s  Navy stations , typical building heat toads . col lem—

Annex -t’un ,im ’, m on After .1 Years of iso lu -o sur u ’ , Prmmj . Dec 1 1 7 ) . 
t u e  prices by type , and storage tank primes are sncl uumled,

F , .  S. ‘I a t s m u i , ADB 0 0972 31 . lu . ’ examp le problems are worked for tube—in-sheet collec—

Fourteen protective coating s v s t r ’ n m n s , u n r l : r u ! u n g  a inov- ton so one ton space and DH%n heating for a single dwelling.

er nment npe r ifi 0.nt i v ’ i paint and a ta;’ ’ system , i,mre app l ied and the other 01151 supp l y for a dispensary . Nenther was

to the fuel lines minn ier ,u p o em at Point Loma ton ith-se ms-i c ,’ b and to he cost e f f e c t i v e  when compe t ing  a g a i n s t  present
f i u ’ l uh testing. Nn s e coat u nmg svvte nnms were removeul after 9 day prices for natural gas . A directory ml m a n n n f a c t u n e m s
months of exposure , auud the mem.tuning S .nym.t ”mv wu’ m u ’ exposed and bnh lu ography ms also included.

for 3 yearn . Icons Tape , g m u ’ .i s m ’ i m o p e e t n i n t e : I  t ,
~ 
r , gave

thr  best p r o t e c t  ion  ug a  m u s t  c n n  r , u s  n m u , :  i n n - !  tIme m,r,vei- ntnreiu t
s ) n eu  i b m  c a t  m u  e u - u i  ing system , 71) ) , - l ’ - , t s — ~m , ‘.as ve ccu n,f Imest 11— H 36

a m n u n g  the c o a t i ; m g  svs tm ’iTts  t e s h , ’ - I ,  b l muwevem , )i, ’nms u Ta1,,’ ,., St,u unl e ss Steel F l a k e  l’u grnnented C e m l i ng Sys tems Em p ovr ’ub in
susceptible to deterioration where f:iel h u’ ,uks ur n prese i : l  . 

‘ h u m , , , , ’ A t m r u s ph emu ’ , FeIn lN u , , i s ,  S. t l a t s u m , , ,‘cDBh) 099h0 1,
F i f t e e n  pmi u;ec ti v e rooting systems containing stainless

steel flake pmgm u ’ntation imn the t u nish e,uat were applien f to
sand lm lante d steel n1’eci,,ens . together with a control system ,
an d exposed 5 years in  ih r” r  m a r i n e  atnntmlsp i n e m i c  t e s t  s i tes ,

11—8
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two of which are tropical. Of the 15 systems tested , chl or- 11-841

m ated rubber over a zinc/organic-silicate primer gave the A Modular Floor System for Use Wi th Relocatable Buildings ,
best protection for 5 years at all test sites, Also , the Apr 1976 , J.  H . Fe rn i t t o , P . Springstori , ADA O26 I 9I
result of this work indicates that superior performance of The Navy Advanced Base Functional Component Program
stainless steel pigmented coatings depends to a great extent utiltzes many prefabricated buildings intended to be quickly
tutu use of a superior primer , emplaced and reloca ted. These buildings have usually had

concrete slabs for floors; however , this requi res  s k i l l e d
R—837 craf tsmen and concrete batching facilities and results in
CEL 20K Propell ant-Actuated Anchor , Mar 1976 , R. J, Taylor , floors which are not relocatable. This report describes the
ADA022446 development of two modular relocatable floor systems - a

A propellant-a ctuated anchor (CEL 20K) has been de- system on-grad e for heavy warehouse loads and a raised floor
si gned to function in seafloors from soft clay to competent system for administrative buildings. The relocatable floor
basalt , yielding a minimum lozng—ternuu holding capacity of systems are generally less expensive per app lica tion , do not

‘ 20 , 000 lb in w a t e r  depths of 50 to 20 ,000 ft. Thirty-six require highly skilled craftsmen , and are erec ted i n less
individual tests of the anchor are described in detail , lime than conventional concrete slabs .

demonstrating that the anchor functions satisfactorily ii, a
wIde variety of situations, Generalized and specific app li-
cations are given along with alternative installation and 11—862

recovery schemes for the anchor . Scattered—Light Pfuuoloelastic Analyses of Tunnel lntersec—
lions and a VLF Hollow-Post Insulator , Apr 1976 , 0. Warren ,
ABAO26I98

R— 838 A s c a t t e r e d - l i ght p h or o e l a s t ic  stress a n a l y s i s  was
Dymmamic Response of a Horizontally Buri ed Cyli nder Above a performed on models of a VLF hollow-post insulator and a

Soi l/R ock  I n t e r f a c e  — Resul ts o f a F i n i t e  Element  A n a l y s i s , tunne l  intersection configuration. A scattered-lig ht polar-
Mar 1976 . 11. S. Fluntha , ADA024052 iscope was designed and fabricated in ordec to perform the

St a t i c an d d yn amic  t w o — d i m e n s i o n a l  f i n i t e  e lement  a n a l y s i s .  Stress  c o n c e n t r a t i o n s  were f o u n d  to be more t h a n
compucer structural analyses were pecforiuted on cylinders , two tines the applied loadcrug in the insulator model and
h o r i z o n t a l l y bur ied  above a ri g id concre te  bo t tom ( s i m u l a t —  four times the applied loading in the tunnel intersection

ing a soil/rock interface), for correlation and laboratory model. Except for specsal instances , the conventional

experimental test data. Both linear and nonlinear constitu- three—dimensional photoelastit’ technique is still more
tive models were used to mathematically describe the behav— pract ical for ph o t o e l a x ti c  a p p l i c a t i o n s  in soma l i  laboratory

ion of the soil medium. A mesh parameter stud y was per— stud,es,

formed to optimize mesh size and time mncrement without
degrada t ion  of the r e s u l t s .  The computer r e s u l t s  compared
favorably with the experimental data. The reflection of a 11-843

d y n a m i c a l l y app lied surface load from the rig id bottom Interim Field Guide to Nearshore Underwater  Exp los ive  Exca-
caused soil stress increases of more tItan twice the incident vation , Jun 1976 , L . W . Hallamiger , ADA028618

stress level. These increases were transmitted directly to This field guide is designed to provide the Ocean

ttie cy linder in the form of increased thrusts and moments, Facilities Engineering personnel of the N a v a l  C o n s t r u c t i o n
Forces w i t h  the information necessary to s u c c e s s f u l l y  con-
duct rindern..’ace r explosive excavation projects iii rock and

R-839 coral wi th primary emphanis placed on techni ques suitable
Stress  A n a l 0’sis of Navy VLF Antenna I n s u l a t o r s , Apr 1976 , 6 . fo r  cable  and p ipe l ine  route p r e p a r a t i o n ,  I t  n o  not tus tend—
I, Warren . A7A024054 ed to replace the training provided by competent instruic-

The s t r e s s e s  in h i g h - v o l t a g e  p o r c e l a i n  i n su l a to r s  tha t  to rn , but  r a t h e r  to prov ide  gu idance  and information for

suppor t  as w e l l  as i n s u l a t e  Navy VLF c o m u n u n i c a t i o u m  an t e m na  t r a i n e d  personnel  and assistance to instructors , Informa-

towers up to 1 ,500 ft (460 m) in height were photoelastic al- lion has been compiled from a wide range of sou rces covering

ly  s t ud i ed . These i n s u l a t o r s  have been p lagued  w i t h  s t rua c-  exp los ives , equipment , and techniques suitable for use in

tural and electrical problems since installation, Theme- underwater explosive excavation projects.

fore , the Navy has begun a program to install insu1at~ rs
entailing new deoign configurations. The objective of this
stress analysis program was (1) to analyze the old insula- 11-844

torn using p h o t o e l a s t i c  coa t ings  a p p l i e d  b e f o r e  removal of Wave Forces  on Submerged Pipelines — A Review With Design

the lower toad in an attempt to correlate the electri cal Aids , Jul  1976 , D. A. Davis , 3 . B. Cian c , ADA028620
p r o b l e m s  w i t h  s t r u c t u r a l  weaknesses , and (2 )  to p red ic t  the  The lite rature on the sub jec t  of wave fo rces  on p i p e —
structural f,ehavuor of the new insulator confi gurations lines us reviewed. Inlertns design procedures , which include

using three-dimensional photoe lasti nity with finite element force equations incorporating in ertia , dra g and hmft romps-

theon’y comparison. The insulator pen.blemn , modeli ng tech- nents , are presented. Also lucesented are design aids for

n i q u e s , as w e l l  as s tress b e h a v i o r  of the structural models , determining appropriate values of force coefficients. Three

are given, classes of pip eline problems are addressed: (1) pipelines
ru’mnu ie from the seafloor , ( 2 )  p i p e l ines in  contact  w i t h  the
sea f l o o r , and (3) pipelin es near enough to the seafloor to

11-840 Inc influenced by tIme boundary effects, It no ren,onmmuendeml

Techniques and Fqui pment for Routine Destruc limm n ‘ii C l a s s i —  t h a t  these des ign  p rocedu re s  and a ids  hue mmsed u m m t c l  more
tied Maternal , Apr 1976 , P. L. Stone , K .  R ,  D u r l a k , d a t a are available. Reconmnendalions for fnutmire tests are

Al)B01l919f. also made .

This report suurmtunanizes a continued inve ntm gat ion and
n o r ’  iopmemrt  e f f o r t  fo r  i m p r o v i n g  t e n h n i q u  u- s u ,,1 equipment

• m m’ .,’:! for routing dentruc liomm ‘:1 DltD cbass i fmed materi al. 11—845

I n r m , m e n a t i o n  m u  c ’mn t ro l l e , f — o m i r  m i m i c s  i s  discussed , stressing Ir e Engimue nn ung — A Heat Sink Method bi n  SmiI ,smm rface Ice

: .r l en l i on  and p r o m  ucement  of eqm uup m eu it that wilt nr’sl l ikely Th ucke m mung, ,lul 197!,, J. is. Banthelem ,., A0A028 R t 9
a c h i e v e  s a t i s f a c t o r y  uie, s t r u u r t i u u r m  r e s u l t s .  More  recent  w o r k  Ice sheets an.’ hetrug use:! as run,,avs mm d  as roan fhe ds
m u twin a reas  i s  i ’m 1,ha si~~ed .  The f i r s t  i s  an i n s e t c a t i o n  f o r  a i r c r a f t  and heavy—haul ir ,,,m s 1,,, rl at fomm y r- h i d es in, the

of tecluuu i n1m,es fu m r  r i nu t  i l n e  d , ’s t r u n c t i o n  of s m a l l  q u a n t i t i e s  of A m m ’ t i c  an, ! An t . , ,’, t i c ,  T h u n r  m c e  o f t e m u  m a k ,  v o l uu. r , ,n , n o n s  on
mu , mum I n  u -lie , ,r il f i l m ,  The oe rn nm !  u s  I I n ,  f i n a l  deve lop m ent l  t he i c e  s h e e t s  c u s  n lv un , ! d a n g e n o n u s .  Tb, r m. o e m !  Engu neerm mug

and tes l iung of t!te CF.L Composite Pulverizer , a two—st age Laboratory has developed mmtt i ,nm ts nuf  f r e e m n m n m g  se- m a t e r  a t
sy st em th , ,u t can  du ’st r o y  most i n t a c t  f u n u m n  hougs wuth a system ,oa s;,,l p ol .u r b ocatm ,nns t~ u t h u n e k e n  s a t u r n ,  i c e  f n ’ n m a t , o n s
h,urse 1m ,nwu ’r atmd at .i c a p i t a l  cost m , m c h I r uwen I tmaur  c o ,nnmn ’ r - , sIn ,  n us e f m u i  p l o t  b orm I out ,, 1.u t i o n s .  T h i s  r epor t  ,Icuci innen nl s t h e

n - u  I Ic  a v a i l  a f ,  be  “iu i pme uut . proru ’ss um t th i rkenu i mg ice l uy  the use ot I re~’zing cells to

11—9
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un  cml ,’ , m l, ’ mm ’ gcom.-t I, ,,un tin ,’ mnu m u l c’cs mu i r ’ ,, I nun u cm’ s i m m - n t ,  ‘l Ine t i me  m m u m n u l n u n t e t  ~‘, i i n < , . m m:i DESAUP: . It s.us I o u m n u l  t l m a t  t i r e  I n c u r  u n : : :
nm-u ’ ‘rung t e l l  ,I, ’sm n uh , ’u l nun u l m i s  eej uiu mt us rb rive rm In5’ rtetus it : is ,- .m1u .ulnli ’ i i i  ur , ’u i m : t  mug ttm e sim ’ , u i !’.—si,m tm - m ’n’~,~ui: nu t ,- , I c , : , , —

‘hut 1, -en-n o: ,’:,: I m n 1 m n u m b  .n!nn,s’u’ us mo ,m l u ’,I tu t Ine n u n , j u t ,! l u n ~m m m u l  p l.’x , s m r lu mnue rger l  m . u I u Ie sk sln ’i:,s it tf m u’ ul r .ug uu, n ’ I! mm mertt trur
i re low is m .o,u rmm, r’ ,I try ii,,’ s,’ .m s , m t , ’c mu m e u h n u m ,  t b m u ’  c . m h u l  n’s mmm i Slum ’ i - murc , ’umt  n r ’ g m m ~im ’ ‘in , ’  pm., 1 :,’, lv n nun ’ I u ’

R-84o 11-114’)
E f f e c t s- , ,  I !‘, u v m ’ , u u n ’ n n t  R o n u g h u m e s s  our Naval Sir tl 1umc.u t i n n s , Aug  I’n u r t a t m l e  H y m ! r . u m m l n c  Ban ib s a n .  t i c  sr m v  D i v e r s , Du e I ’ u u , . F -
1976 , 1.  ‘I, Fn’ rritt ,i , J ,  B.  Fo r re s t , AD mSO .!3551h K. ltoekwn’lI , Al)A03590n

.5 nms’ u m’w oh 11mm 1uc oiulem m u !  air! in’ 1 ’1 roug tnnne ss !mas beet, S e a f l o o r  n ,u l,!e ru’ln a i r  m ,lut ’m o rt nuns gu ic,,! v u ’ ’ 1 : : , ’
m,udt’ , ltr t Ir, ’r us ,u result of haul constru in ’tuom m m ettm on ls or , several ,.uln b ,’ ,m m t s tlnat tin y, ’ I,u’,’tr t i s u m ’  n i u n m s u m m m : i g  annu l  . I n I ! , ’
mo c mn e gn ’tme c . m l l y ,  g r a m h m m a b n l n ’ t e r u o m a l m , u n r , va n , , ’ m u u : u s  t h a t  c u m l t  for divers to Inerforun . A h o u , n m l — t n , ’ b ,h I m y r i m a u b m n  h . , 1 , , l , ,
mlma m n time tue rho nmn .uncu’ of ,i , ccc  n I t  r imur i tug ground oln era t i Otis s us uleve I ojred u i  CEL buy mc,,! i f y i  mug a cnn uum , ’ cm m ‘ a l l y  n y u  , I.u!, !-

un.uy n-c , ur mum pavr’ nnn’urt surface el u’v , u  I nouns. Al tluomr gl r m o  electric mnnnl e I . ‘l’he n’xlnn ’ ci m en tab I,., udsam, n. m s  t e s  m u - i  m m i i -  I c ,  —
g eimer . i l s i , n u n , !a c d s  f o r  e v a l u a t i n m g  roug hness  have fnu ’c ’n acc e 1n t— w a t e r  anub  fo uu, m I t o  p e rt nrr u u n well, cuLt u mug m- l .’>inn .
, I , use i i t m  the bevel of 0.4 g max imum peak v e r t i c a l  a c c e l m r —  d o m u ! m b e — a r n o r e d  c o a x i a l  cab!, ’ mm 1.5  mimi - line sum. ha’, m m ’-
u t  m o n  c , ’ s , ’umum s e o f a n  r r r a f t  tin gro m unnu l  o l n e n u l  u ,mmn . , b mode i s  desi  gnu ’d to he more  comb u uet atm Ic to m m p n . n a i e  a r m u b  m ,u r e  n m m m 1 m u t  —

necoomuu,eumde ,h, A compunter program using .r i rc ra l t cb nar ,nm t u r n  s i b l e  w i t h  seawa tu ’ r muse .  l’he 1u r o t o t y p e  i n s  i n s  I : u ’ , ’ n n  s h i m . , ,  t o
tics a im1 runaway profile us dm s cm nb em i Ion use in u’v.u l nm a tung be extremely effective , ti oth nu uudr ’nw ,m ter atm’! ‘mu l u,,’!; i t  ha s
thre Navy s problems in roughmress. Rough Imavements do imot cut, maternals su,!u as Sb) bu s t  5 and SD list I n , :. ro ,, u l n I : ! ,  .
.u1upean to un’ a w i d e sp r e a d  I c,:tm len for Naval air operations . SG cable , p i pe , rm’immforc u ,m g bar , stainless st,’eb run!,
!lowever , sevem.u l pcmu !rlem areas ,,me noted , Spec u fir ru’b na i r steel , sy,ut!,et in 1 i inc , gra 1rmn e l I m m m n ’ , an,! St cmi, trn n,u I “I u m ,  —
may tue ev ,ubm ialed rising the computn’ n prungran. It is not umum ,
presently necounnnemdenh that the roug humuess evaluation prone-
nimines be incorluonatn ’u I into runway conditiomu surveys.

11—8 50
• Harbor Screenn i mug Tests u I  ~l,un inr ’ II,u rr’r l urhm l ’ i t  ‘ ‘no  f i l i a l

15-81,7 Re1mo rt , Dec 1976 , 1. Roe , ADAO 1t,l F,8
An Earthqu ake Amma l ysis of lh,’ L i , 1u e f a c t i o n  P o t e u u t i a l  out the The C i v i l  E mmg i m u e e r i m r g  l . a b m u n r a t n m c y  ,‘xnu s seul ‘ ‘ m u d  b u n ts
Nava l ,\mr St,,tuoni , North lsb ao ,b , ye1, 1976 , 3. Forne int , 3. impregna cert with various matr’rials h i: m l r ’ t e n ’m m u r r  t i n e  u e s n s -
Pmr n u ll o , ADAO ,!349 3 1,0cc of these pamne t s to a t t a c k  buy marumme bn ,ure ns - t In t s

The boss cml  s t r e m m g t t u  ex lme n ienc r ’rh  tu v saturated rohesion— report lists the results of hantuor tests .1 m m d c  r.t ,n chm
less soils m b urnng r’,ur thn 1mu ake or shock loading no generally mundemw enl exposure fran, January 1q67 ttm rmuughn 1:17 ! at I’ m ic!
r e f e r  ru ’  I 1mm ou s I u q , u e f a n t  n o u n .  The hazamnl potent ma I n’s nst mn g Harbor and 1976 at Port hluemueme . ib meum m m 1 u m u ’ g m n . u t u’n! u u n t o  m . i . t
u i  N .m e. m l A i m  S t , u t m o r m , N o r t h  I s i a n u l .  C a l i f . ,  m m mc to  t h i s  t e s t  panels,, creosote atud 70—30 c cc,:sote - n ‘ a l — I n c  smulu n t mum
p henouneumomu mu . eva I u,,t r’m! hem,’ mu , m d  m m n liu ug !,otbm a slat ist ira I ace ahno,nt equall y effective a g a n n s t  ‘l.rriu’s u. n amid c m ’ , , ’ ! ,  m i n d
e va l um , mtm , o m m ui Imotential earthn1u .uke levels and an appraisal att ack , but the addition of certa inu nrganmc and . : , g . n  i : . . i u u e  i n I
mum t hur magmuitudes of uhasu.age. Knowlemhgt ’ of the u n—situ soils tic compounds to creosnrte or rrr050t,’/ ,uu ,u l - tar so l utu , o um
w.,s u n s , ’ , I  un conjunction such earth u 1ua lm u .-response predi ctuons pro uhnm ces a preservative superior to n - , t l n , ’ r s u i l u m i  ion alone.
in the most recu’unt state—of—the—art prenhuct m on 1unorn ~u !uunes. Certain creosote—free treatments w h ich cont. ,us .m ,uimf ,u n,a tmon
Pm ob ulems e,,,,mintec,’m! in makung lmm 1mmu ’ !.,c t m o n eva luatio tm s act’ of omme material specifically m m x i ,  to L imnuo nma ann ! au ,m u t l ner
uhiscussed nfl some il rt ,, i I . ‘Fhesnu 1umo hb ems inclurte pred ictin g , nmat,vsiat s p e r i t i c a l l y  toxic to teu’edines arm ’ sur t u c cii u i .
the m a gnutunlu’ and mecrm rrenc m rates (fru’qmmen cy) of ground n ren,sote on creosote/coal-tar solutions in pceve u utmng macune
motions ii ’ bum’ r’xluected , rletecm u ,m ing the true nature of the borer attack,
subsurface soils , and finally n ’v. mlmu ating the effect it the
.up p l me:! gm uum m nuu l tint m m m i  on Ibmese sahsma nfac e soils. This
re p u m r t  c m ’ m m u  I m m i i i ” . t h a t  al th,unug h most of North Island is 11—851
munm l er l , ,mn bu y uu . ntumr . u I sands which stn,raIrI he fairly resistant An Ice Excavation Machine , Feb 1977 , K. 0. V a u n u t m e y ,
to  b i n 1 m u e f a c t i o n , I,m il e,l regions with very hig h liu1uefaction ADA037951
tuuute ntu. ul exist, ‘these regions would bu’ m’xluected to luq uiety A review’ of operational requirements inducatms a con—
,mn,fen earthn1uak,’ levels mm cmi 1 m m  enu g utu em m r n g ,, aunn i tinning need Ion equi pment to excavate ice to fa n ibutate
present a hughu ub .,m.,ge 1mnnl e tm t m a l to smich n r u t  m c m l  structures polar construction , A 10— h p l a u h u l e n — t y p e  t r e n c hu , ’r san u . , -
us lime cannier ‘l :’uk m ng f .,c u l ut ies , uvuatuo n fuel lank farms , lected and procured for its low gmoutud pressure and versa—
an,! service tunes. ti l ity. The chain was outfitted with speci all y m iesignem i

conical ire teeth , and a rotating ice chipper drum was
designed and fabricated for the backhoe arm , Both modifica—

11-848 tions , along with a off-the—shelf hymfnau l ic impactoc attach—
Se,,floor Cou struiction Experiment , SF,ACON II - An Instrument- ment , were evaluated during a field test program after
u’d Tnm -Mrro r for Eva luatung Undn’rsea Cable Stmmuc lun e Technol— undergoing shakedownu performance tests in the laboratory . A
“gy , Dec 1976 , 1. 11. Kcetsrhmer , G. A. hd genton , N . I). similar , but larger machine with identical leech , procure,!
A lh ertses, ADA O4 O 2 7II under a separate task , was observed during an extended

SEACIIN II is a major undersea construction experument Antarctic ice—trench ing operation. The CEL-designed conical
s’ln,us,’ major goal was the measnurement of a complex , tiucee— teeth made both ire excavation mactu nes very effin’ ient
rh i utuensiona l cable strmuc lure ’s sLead y—slate response to ocean trenchens , rutting over 3,000 lineal ft (900 m) of ice with
currents , and the muse of these unueasmuremuuents to validate an average s p e r u f i r  energy of o n l y  220 in - l b/ c u  i n .  (1 ,500
a n a l y t i c a l  des ign m o m i e l s .  A secondary  goal was to p n o v m n l e a k P a ) .  Both backhoe attachments were effective for special
,hem on ,mtratuon and c m i t i n a !  evaluation, of recent developments applications , such as ice hau isnuo ck removal  and u l eadmou n ancho r
iii ocean eng ineering technology nem 1uine d to site , design , emplacement.
imp lant , and npemat e large , fixed subsea cable structures ,
The SEACON II structure consisted of a delta— shuaped module
tethered b5 three mooring begs in 2,900 ft of water, The R-852—l
top of the structure was posutuoned approximatel y 500 Ft Container Off—Loading and Transfer System (COTS) — Advanced
below the s u r f a c e .  The m o o r i n g  legs  were 4 ,080 f t  l o n g ,  Development Tests of F,leva ed Causeway System , Vol. 1 — Sum—
w i t h  each arm of the delta 1 ,000 ft l ong. Experimental ma ry ,  Mar  1977 , R. C. lowe., , 9.08039821
exp losive anchors embedded two of the legs , wh i l e  a 12 , 500- A two-pha se advan, ‘ development test program was
l b  c l u m p  ancho r  c o n t a i n i n g  a r a d i o i s o t o p e  thermoeler lnic conducted to evaluate the installation , operation , and
generator held the third leg. The entire stnuo ctuce was niemohilization of the elevated causeway system , In particu-
heavily instrumented in order to collect cnunrent profile lar , the program was to determine (a) the structural ade-
data and position data . These dat a were used In validate quacy and operational capability of the elevated causeway

R—lO
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w i t h  s p u d w el l s  mounted i n t e r m u a l l y  or e x t e r n a l l y  to IL pon- R-8 52- lV
t000 sec tions , (b)  the adequacy nut  t he  e l e v a t i n g  mechan isms  Con ta ine r  O f f - L o a d i n g  and Traumsier System (COTS), Advanced
to r a i s e , secure , and i n t e r f a c e  w i t h  NL pontoomu sedl ions , Development Tests of E l e v a t e d  Causeway System , Vo l .  I V :
(c )  the p r a c t i r a b i l i t y  of t r a n s p o r t i n g  fenders to the s i t e  Fender System and Li ghterage Mot ions , Ju l  1977 , D. A.  Davis ,
and installing them on the elevated pier , (d) the capabu l i- ADA043430
ties of the fenders to function as intended , (e) the rapa- The design , fabrication , and lesting of a boat fender ,
bility of the elevated causeway to perform the container which is compatible with a transporlable elevated causeway
off—loading functions , including truck/trailer trat ficab il - system for unloading container—bearing li ghterage , are
ity and turnaround , and ( I )  the p r a c l u n a b i l i t y  of expamud ing  de scr i bed .  The p i l e - r e s t r a i n e d , f l o a t i n g  fender  is coin-
the cargo-unloading platform (pierhead), Also tested during prised of a standard lxi5 string of Navy NL pontoons faced
Phase II was lhe Lu/Ru concept which niebivers containers with cotmiuerrialiy available foam—filled cushions. Each
deck-loaded on a causeway ferry; the ferry is bearheuf , and fender um n it has an overall length of 90.0 ft (27.4 us), a
the containers are off—loaded with comu mi nuercial container breadth of 11.0 ft (3.4 us), and a depth of 5,0 ft (1.5 m).
handlers, The Phase I laboratory tests were comuducted at an Tests of the fender , made in conjunction with tests of the
open-ocean beach site at Point Hugo , Calif. The Phase lb elevated causewa y system , i n d i c a t e  t h a t  the fender can
tests were conducted by military ope ra to r s  in c o nj u n c t i o n  abso rb  the b e r t h i ng  impact  f rom a f u l l y  loaded 1610 Class
with laboratory personnel at an open—ocean beach traimming Navy Land umng Craft , Utility (LCD) havin ,g a normal impact
site at Coronado , Calif. The results of the tests verified velocity of 2 kI (1.0 m/ser). iiave-inniueend motions of
the practicability of all elevated cau seway elements to container lig hterage at the Phase II site were small and had
perform their individmua l concept funclions , Crane an i c u c o n s e q u e n t i a l  e f f e c t  on cargo u n l o a d i n g .
c o n t a i n e r — h a n d l i n g  ra tes  of up to 20 per  hour  were  a t t a i n e d ,

R-852-V
R-852-lI Container Off-Loading and i ransfer System (COTS). Advanced

Container Off-Loading and Tramnste r System (COTS), Advanuced Development lests of Elevated Causeway System , Vol. V~
Development Tests of Elevated Causeway System , Vol. II: Container—Handling Operations , Jun 1977 , J. 3, Iraffa lis , J.

Eleva ted Causeway In stallation ann! Retrie val , Nov 1917 , C. J. Hromadik , H. 3. Wolfe , B. A. Bl iss , 808042164

1. Skaalen , A. B. Rausch , m9DA050262 A two-p hase advanced development test program was

A two-phase advamuced development test program was conducted to evaluate the elevated causeway system un stalba-

conducted to evaluale the imus tallation , operation , and lion , operations , and demobilization , Ttiuu volnuuui e covers

mi emobilizatios of an elevated causeway system. This volume the container-handling operations of the Phase ii tests (no

delails the portion of the program dealing with the p ier containers were handled during Phase I) and pnovmd e s con-

installation and retrieval , Pier installation and retrieval tam er transfer rates and openatmona l data pertinent to

method s , l i f t sys tem , pile position inug, driving and pu l l i n g container-handling cranes , contaunems , spreader bars , bight-

techni ques , site and elevaled causeway surveys and survey ens , truck/ trailers , pontoon deck reinforcement , turntable .
methods , an,! utilization of associated lift system eu1sipment beach transition ramp, beach matting, and air hear inig trains-

ice covered .  A human eng ineering study was made of bo th  the p o r t e r .  Also  t es ted  d u r i n g  Phase I I , and repor ted  u n  t h i s
e l eva t ed  causeway system h a r d w a r e  and the  assoc ia ted  opera— volume , was the  Lo/Ro concept which de fuv ens ,ontamnens

tional tunoceduces . The results of the tests verified the deck—loaded on a causeway  f e r r y ;  t h e  h e n r y  us  hu eacber t  auu d
practicality of the elevating mechanuisms to perform their containers are off—loaded with cou,snerci.,! container hand-

functions; huuweven , some modifications concerned With im- lens .

proving construction methodology were deemed desirable. The Under time ideal sea conditions at the Coronado lest

reconm.iuended improvements are noted in the report . s i t e , cr a n e — c o n t a i n e r  f u a n d l i n g  r a t e s  of 20 c o n t a i n e r s  per
hour  were a t t a i n e d , h u t  the overall productivity sas de-
graded to 15.4 containers per hour snth a causeway terry

R — 8 5 2 — l l l  bec ause of t r u c k/ t r a i l e r  movemmur t  on the  causeway w h i c h
Conta i sr ’ r O f f — L o a d i n g  and T r a n s f e r  System (COTS) ,  Advanced could  not  keep up with the crane o1ueration, A rate of 14
Development  rents of Elevated Cau seway System , Vol. III: containers per hour was attained sut hu the LCI - Time to
The Elevated Causeway Structure , Oct 1977 , B. R. Karrh , unload containers during the Lo/Knu tesLs varied from an

ADA04928 average of 1.1, mis per container on the first section (nu’ar—
This report documr’nts the conversion of the U.S . Navy ’ s cot shore) to 2.4 nun per cunta uu uen on the thu n d section .

fl oatimug causeway into an elevated stm ud t nure. The cons Lrmmr—
L i o n  ob e l eva c em !  causeway units for development , tests is
described, Design and testing of modubo ,m exterior and R”853
interior spudwell s for the elevated causeway unit s is me- Preliminary Selm ct,ou , 01 Anc fmumr Systems for OTEC. Mar 1977 ,
p o r t e d .  rhe development and tent of a devire for connecting 3. M . Atturu o , P. J. Valcnl . K. J. Taylor , ADRO ttbtO h L
floatin g causeway sections side—to side to m,ukm as ex1manded Anchor systems capa hute of moonung the proposed Ocean

p latform , floating or elevated , i s related. The conmuertion Thermal Energy Conversion (Ol’EC) lunuwen p lanut are descmuh ,ed
of the c .umuseway nt ru ctum re to supporting p iles is examinn’d and compareut . The comparison is ma,!e In c  two environments ,
with respect to manpower amid time constraints. These strom- the first , typical of the deep nceaun between ±20° latitude;
I n u r a l f e a t u res and cunmponen t s  were  i u m t e g r a t e m h  to a s s u s t  in  the  second , t y p i c a l  of the G u l f  S t r e a m ,  D e a d w e i g h t, a n c h o r s
the c,,nsLnuction ann I testimug of an elevated causew.uy stn ,uc- with cutting eul ges wemu’ selecteul an. the best choice for

Inure , anchoring OTEC m i  clue nleep ocean. The deadweight requunmm l

Anna lyses an,! tests of the elevate,1 otrnicture tm ascmn- could reach 40 m on a side by 4 m h~gh with 4-n-deep cutting
tai ,m the operating capabilities and lm mitationus are she — eulges and c o u m l d  wei gh 1$ MN (4  n t O I b )  smi h m e mg c d .  For the
scribe,!, A structural an .ulysis techn in lume m o m s  fonmubaten! for Gu lf Stream environment a deadwe igh t  ancho r  o f f e r s  on l y
the u n i q u e  m o n h u m l a r  camuseway s t r u c t u r e ,  To cn n m p ru te  s t r e s s e s  s l i g ht a d v a n u t a g e  oven a p i l e  anchor  gnouup u a n n g  largu ’-
du e to si rug le and co i n i , i u n . a t i o n  l oads , grap l iucal solutions are diameter steel-pile shells gnouted unt o the seafloor. On

p r e s e n t e d . A f a i l u n r e  a n a l y s i s  :1 t he  s t r u c t n n r u ’  was made m u m  m u r k  s e a f l o o r n  the advantage us wuth pile a,,, huor groups , but
determine op em a timn m a l safety factors. Structural aspects of considerable technical development m m, required before On e! ,
,un el,’vateul cranne p latform ann ! the im 1uaet of the 40-Ft am , anchorage us attanna bl e. Deadveigtuts to moor OTEC in the
(12.2—mb container on the e !evatenl raurseway syocem are Gulf Stream co u ld reach 7h m on a snub, ’ by ~~~~ us hig h anul
,h us: uu ’ .’,en !. could we igh bOO tIN (l:i3 n l0~

’ 16) submerged.

8—il

- - _ ,  _ , 

.
~~

. -‘ . . .  ~~~~ j.: j::: :~.-.~~— . ~
“_  

~~~~~~~~~~~ ~~~~~~~~~ ... ,~~~,.,. o.i,~~~°’~~
’
~~~~~~~~~~~~~~~~~~~~

’
~~~



~~—
,-- -. -—. 

- - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -~~~~ • . - s~~~ -—

R-856
R—854-i Ft fmci e u ncy Study of Im l miucut and Explicit Time IntegrationA F i n i t e  E l e m e n t  Head l t u J u u r y  Itode l , V o l .  I t  Theory ,  Devel- Operators for Finite II u ’ s u u ’ u n t  App l i c a t i o n s , J u l 19 77 , M. C.opunent , amud R e s u l t s , Jul  1977 , T.  A.  Stmugar , AllminlI43bI .I’i Katona , B. Tfmompsouu , J. Sum n ut h m . ADA043968The results of u Ineanl ituJuny model development program Direct integmatiomu techniques (step—b y—step) are widel yare  prese n ted , i n c l u d i n g  a d e s c n u p t m o m u  of ttme r e s u l t m n g  u sed f o r  t ime  t ime  i n t e g r a t i o n  of d i s c r et i m ’ed  e q u a t m o n m s  i i !
model ’ s featu res and its capabi l itm i’ s for simmi! nti u ig direct motion that resmi lt t’ron, app lyiumg numerical tecfusim 1ues suchand indinerl impact forces. The nmode l ’ s s’alidity us dis- as the finite element method to s t r u c t u r a l  d y n a m i c  problems.
cussed inn terms ot level of confidemure ammd verification. The integratiomu methods are comomotuly classified in two
Sknu ll bone response and brain respmuuse are presented for a groups: (1) enp li r it ,uet lmou ls , which are com pmmtatm ona ll y
v u u m u ’ t y  of m h y n a m u c  s i m u l a t i o n s .  Over 75 dynamic amid static fail pen slop hut are hiunited tn relativel y small Lime steps
compumter runs have been executed muu its development. The doe to nmunericab instability, ami d (2) i mm np l m c m t  meth ods ,basic teatures of thin’ model are  d e s c r i b e d , i n c l u d m u n g  recog- w h i c h  ,.ce r o m p u t a t i o m a l l y  s l o w e r  per s tep hum are oftenm u i z a b l e  s k u l l  g e o m e t r y ,  l i n e a r  e l a s t i c  and f s t m e a r  v u s c o —  ra p a h u l e  of  m n t i b i z i n g  si gni f i c a n t l y  l a r g e r  t i m e  steps w i t h
ela stic behavior , and a capability for specifying arbitrary comparable ac cnm na c y , In many, it ,,ot mnum st , problenis it is
impact boan ls and boundary conditions , A special modifuca— not olmv io mm s n.ibuich mntegmatiorm methnu .i is mono efficient. In
tiomu of the ioopanam etric elememut us shown to be p a r t i c u l a r -  t h i s  s l u m u l e  t h e  New u nark Beta—Method is examined for sm ahi l -
ly suited to sim ul ation of the dynamic response of umeacly 

m u.y, .n c cm im ’ a c y ,  and e f f i c i e m u c y ,  where Beta o 0 provides atm
mncompressuble bramum matter , explicit al gorithm , while Beta � 0 provides atm imp licitA p r ep roces so r  m u , ah l e s  a n u t o m a t m c  mesh generation of a 

algo c thm . Both algorithms are umsed nun the samm ’ finite
skull modm’ l consistetut, m o m  ti n a prescribed set of geometrical element program to solve a o oi l—v tructm m ne boundary valuuda t a  smipp l i e d  by tIne  m i s e r ,  E i t h e r  romp le t n’  th ree-  p r o b l e m  cn,nposed of a cy l it un ln i c a l steel slm,’ll encasm ’,b mm adimensional skulls or skulls sym n umnet n ica l  w i t h  respect  to the r e l a t i v e l y s o f t  mock— b i k e  i s o i t e n m a b  and s n u b j e r t e d  to a s u n —mi d s a g i t t a l  p la m ne  ran  he un’i’ ufued in the nest, generation fac,’ tmha s t loading , for t h i s  u r o l i l e u m  m o n t h  l i n e a r  sy s t e m
p r o r e s s .  A d m t u t u o n a b l y ,  s c a l e  t a c t o r s  can be p r e sc r i bed  p r o p e r t i e s  t lne  i m p l i c i t  me t tnod  was si g m n i f i c a n t l v  morew h i c h  m o d i f y e x i s t i n g  s k u l l  n :u’ .u h e s  a m ud a ch i eve  p a r a u t e t r n c  e f f i c i e n t  a s me a smu ru ’u i  ‘v compu n te r  t n m n ’ , For m u o u m h i n m a n
control on size and shape. .4 postprocessor tat ul u tate s t h e  sy stems , tlu , ’ ’.x i ,  oet Imuiui s i re  a l u l u n o x i m u : . i i e l y u ’ u 4 u i v a l e n t  usm e d u c l i o n  tub  t h e  l a r g e  amu m om m nt  of ml ata  t h a t  is t y p i c a l  of a efticiu ’,ru ’v ii r o m b i u : e u l  exp lici t—mnp l mc m i iu rtegrat man tee!,—
beam] mnpact s i u n u l a t i o u m ,  The scope and h u m x t a t n o n s  nonpo n ed  n i m u e  is p coposemf  h o c  t Ime , . , ’  t ylues ml i u uteraction n pmo tu lemsby th e  a s s u m p t i o n  of ! n m u e a n u t y  a re  d i s c u s s e d ,  TIne r e s u l t s  w i t h b o o  or  morn ’  m a t e r i a l s ,  Thun ’ ccom b m m r e d  c ’xp l i i i l — u m p l i c m td e m o u r s t n , u t m  tf ,o u t w h i l e  some m i n o r  chaurges  appea r  i n d i c a t e , ! , a l g o r i t h m  enmp lo vs e x i n l u c i t  j n t e g m a t i u u u n  r i ,  the soft material
the model predict ions yield usefmit insig ht Into the mechaumn amid i m p licit intn’gration nun the s t i l t  i m a t e m m a l  m , t t f i  a pu i t en -ca l  causes  of s k u l l  and  b r a i n  u n j o r y .  h a l  mm, crase  in  e f f i c i e m u c y  by an order if magnitu ,h’ overVolume I of  t h i s  r epor t  a l s o  c o n t a i n s  A p p e n d i x  A , a eit h er met!,od app lied individuall y,
clinical description of head imujury. Volm ume I I  c o n t a i n s
Appendixes I! t h r o u g h G cover ing  the  compu te r  p rog rams  for
sk u l l  m o d e l i n g .  R-857

C o r r o s i o n P r o t e c t i o n  of Exist imig lOI m l i t y Lutes Under Piers
an d W h n a r v e n :  R e s u l t s  of 3 Years  of 71 . , cmu,e  A lmu m sp h e r u c

R-854-ll Exposure , De c 1977 , E. S. Matsui , ADA050883
A Finite Element hear ! Injury Model , Vol. Il: Compumtem Most uti lity lines uumder p ieu- s and wharves .ure made ol

— Program Documentation , J u l 1977 , T. A .  Shugar , ADA043 582 i r o n  on galvamu izeni steel which become ham iby corroded wheurVolume I I  conta im u s neresuary snformat uon amid dorument.a— exposed to severe m a r i n e  e n v i r o n m e n t ,  rI m e p r o b l e m  i s  com-txo i m for  execu ting  the H I l l  computer  p r o g r a m .  D o r u m e t u t a t i o n  pounded becammse  of the d i f f i c n u l t y  of  1mc ep a n i t u g  g u , i i . I  s an h a c e sin c l u d e s  a mise r ’ s m a n u a l , a flow chuart , CDC 6600 conu t ro l  of these  l i n e s  before coating becau se of th,’ur i u : o a i m o n  ann !
cards , samp le unput uhata , amu ,f a FORTRAN IV source code shape. CEL is investigating new amid  impr c:u . ’u ’u l c o . m t m u n g  sys-
listing of the HIM program. In addition , listings are tens that can tolerate minimum surface tunepar ou tiun . exten,1provided for a preprocessor (skull mesh generator), a banni — the service life , a nd reduce the m a i n t e t i a n c e  c o s t ,  Various
width minimizer , and a s u b r o u t i n e  for an improved finite coating systems were subjected to 3 yr of in—Service and
element for simulating the load-deformation response of the atmosp heric exposure tests. Of these systems , the grease—
s k u l l .  i m p r e g n a t e ]  tape , Denso tape , was found to provide the best

protection against co r ro s ion  a t t a c k  nunder  p i e r s .

- - R-855
Expendable Doppler Penetrometer: A Performance Eva lmuatio n , R—858
Juu l  1977 , B. II. Beard , ADA O43 OI2 P ro jec t  TRASH: T o t a l  R e f u s e  Advamuced  Sys tems H a n d l i n g ,  DecAn expe n d a b l e  pem uet rome ter us in g the Doppler  p r i n cip le 1977 , C. .1. Ward , W. V. Miller , ADA050882
has been developed to expediently test seafloor soils to a Preliminary and ronceplu nal designs of alte m na t im ’e
depth of 9 m (30 ft) at water depths to 6,000 m (20,000 ft) approaches to a small—scale solud waste transfen/nesounce
The velocity of the penetrometor s measured as it pene— recovery station macre developed. Equipment componuents a,u,b
trates sea!loor soils. From the v e l o c i t y  record , soil proce sses were  examined , and t h e i r  l i h e - c y c l e  costs  were
penetrability and an estun ,ute of the undrained shear companu’d . Selected modules weme combined to princess two
s t r e n g t h  p r o f i l e  ran  be calculated. The penetnometen has a types ‘ mu I solid waste : (1) comp letely m ixed woiste and 12)
mans of 173 kg (12 slugs), is 2.9 m (9.5 It) long, is 90 nun want ,- ’ from which most glass and m e t a l s  h a d  been , soance—
(3.5 in.) in dt ameter , arud us easily deployed from a ship. segregated. All system desi gns were ranked accordinug t oThis  repor t  p r e s e n t s  da t a  f r o m  11 t e s t s  a t  f o u r  l o c a t i o n s  l i f e — c y c l e  cos t .  A so l id  was t e  t sa o— r mum t uonen t  s o u r c e —
off the southern California coast, Undrained shear strength segreg0ution experiment was therm comi,lmucce d Ii: resolve que’.-
profiles determined from penetrometen data are compared to tiouns of workability and to quantify the .,ssimc ,at,’,f e!fem-
other types of in—situ ‘lout., and core dala. It is concluded tiveness and cost factors . In addition, a cotnmpniten ;‘cnugram
thral the u’xpenda ble Doppler pcnetnometer is reliable and wan devcb,,ped to aid in the ,‘conommr ,u u u a l v s u  s ‘h ‘, u ’m u.o. i’.lsimp le to use and t h a t  r e a s o n ah , l e  es t  u m a t u ’ s  (+30°~ of a c t u a l  r lm a nuges  m m W a s t e  l uc .un t  ices , s ,n , ’Iu ‘us - us: !: I ,‘mtt u ’ n m i  i t m o n m  ‘ ‘ I  s u n , ,  m u ’
values) of mindr a uned shear i .tnen mg ttu profiles can he obtanned seg ru ’ga t i on . m e s o m n c c , :  rorove t s’ , and t r a n s f e c  i t  ml non uu I uu ’c u
even t t :umu lg h t h e  a n a l s . ’u ’u I p h e n n m e n n m n  i s  c o m lu l e x .  T h i s  t o o l  t i ons
wil l t~i’ mmh p - m m t i n n u t a r  value i n  s u r v e y i n g  p n t , .n t i a l  emtuednu en t
anchor  or I ‘ u u u m u h a l  m un: In, , at n uns ann ! n - mum , for some cases ,
pres m ule nu mformat m on suf !m n lent hon ufesi gn pu rposes.
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11-859 w ith a 10-ft (u .ci um m( -ti } c l e a r  m u ’ i l i i r g  heig ht , and al any

OTEc ’ A um c I i c u n s ~ Su’ ! e n’ t n un um ut,,! Plan icur Oevi’lopmneuut . Dec 1q 7 7  l e u u g t h  m u m  i nc renu ents  of II f t  ( .1.4 18 u n ) .  TACOSS X I I  ha s  a
P. J. Valent , J. ‘I “u t t u n um i , Al)A049552 

detac hm.,lu!i ’ pa llm’ t b a s e .  I nn  t h e  p a l l e t  c o i m l u g n m r a t  inn , t h ue

A , , ’  l r u u c  S y st  u ’u , , s  u ’.u h . .m l . I n ’  o t  u u u .m m o t . u i n u u n g  t Ime m o r e a n Tfmu ’m nr , u l .~n l r c e  ri ppe r  s t r u r , t u , e  5 b i l l e d  a s .ny i n  u , m , m  p m  m e  and
E n e r gy Conver n  ion  (libEl m w e e  p l a n t s  omu it  m t  ion were iden— stored m l  s ew fmm ’r e  - The I I  i c  of the st u-art: .,, m m ,  t h i s  n nu n -

I i !,, ’ :! ,und e m - n p a c e n ! . lun ’ .u . l se i gbm t a n u hors  w i t h  base sh ear Im g um ratii uui sn’rves as an 8 x 20-ft 72 , 4 ’ O  i t , 096—un l pallet

keys we,,’ Se l e c t c m l  u s  th ru’  l e s t  m hin i cc for th,’ minor ,’ m ’nm,uouu onr b r  O i l ,  u . n  cy n “ e g o , for a l a r g e  m r f u u p m u ’ m n t  base , or for a

oceair em ,v t romm i:u , ’nr u s . C mm n i ’e;n t s  l u ,  t n a m m s p r r r t  m m m g  m u : , I  I u . n  r i n g  f l o o r  of a 1 m m e ! a h n m u i  n t , ! b u u i m l m n u g  m o d u l e ,  Ca rgu :  h am .n1 I u n g

t h e  r e m mu red ‘ I n  a rI se  i g l m t  ui , , h o c  o , y s t u ’u uns b u n  t h u e  s, ., t “ u . n  site C ,,,, t . do’ 1u I u n  e from n o t  h s des “ m m m l  b o th  m i n d s ,  bolt, ty p e s

- ‘ m n , ’ ,hesc m l hu rr h  a m ’ !  t f m u ’  mm I m , m , o t ui uou,s un , ut “I The mac mu .’ iles m gured , am,,, I yzm’.l , fabricated , .ini testemb , Two ex p e r —
attract :s,’,mu’ss — nod mu’: i r u m , u , m l I u’ . u s ih ili t y — ~-m nusmung mnn , ’n ,l a l models of type XI aund soc su type XII were lab n i—

I re,’—fa I — u ’iu!u I n o ,  I nteoumh s’eigfut ,umum l,o’ unsta I batuoum m s b m n gh— u .ited amid tested. N a’, them type ful by qualifi ed as a con—

li gtnted . P m l e  .nun ’.hor s attached to a r.um,lumo n frame )tenmp b o u t cl battier due to lack of mreatherprou!ness amid qua! m h n c a t i x u n  as

macre s e l e c t m ” I  j un t h e  b e t t e r  c h o i c e  on, t h e  h a r d  l , i i n k )  s e a —  sh,’ b t e n s  was not full y s’abun ba tem l n b c  to the cance hfatio n u,

floors often fmnunr ! in the hug!m -ener gy, su,.r !l mu s - -u. mter areas drop , an,! rain tests , but both concepts were found to be

“I tI ne Cmi i ! ‘it re,,mn , Fart men deve I u u p n u m e u u i  i l  thu~ ui be ,uui ctmor feasible. The operatung principles work and need not be

system for C: [Em ’ , tm ow,’ver , is ri- I: ,lm ly not , , , ‘ct ’  s’o ,u my i’.’ m m m i , ’  chanuged. The payioaul , tare we n ght , d im , ’ns , ona  1 , a n,! rem, i d u —

it is expected that surfu fm a e-l seafloor aumcf iom sites are best ab def lu’ ’ tion mequire nuents can be met for all ‘ u a u m h m g u n a t n o n s

avoided t,v I1TtC p lants. A ‘lam, for deve bopmenmt oh the of use and all modes of tnaums iuortatu on .

free-full-emplaced deadweight amuchor is presemutent amid .u p hamu
r imp Iementat mon reemmnu nennbu’ ,b . ‘I bm’ ,beve I o1ument p 1 mm , ii,—

rlumie s es’- u l n m .ut lon nut th,’ lisibrod ynanuic stability of tIme R-862

t r e e -  b u l l i n g  anchor , dev u ’Iop une tul of the noil-pe ni ’tr.r i:u :n/ Developnen,t and Testing of am , Experimental Hea~~’ Duty Hy
.inn b uu , r - i h,’ie l erationu number—relationshi p, assembly mit sir,,,— ‘Inau lic Rock Drill for Use by Divers., Dec 1977 , H. L.

mural at ,also. m io and design lechnim 1ue for the. atm , hor . m inI l!raclmett , W. Tausig, ADBO2672IL

• f i n a l ly  a ‘l u ’ ::muu m ns m acion of a near prototy }m e size OTEC tree— Uumderwat ec n’on s lruictmonm operations ofte um rem iummre dn ill

tall r !eanlweng ’ut ,unchn m r in earl y 1980. ing fuobes in seafloor cm ’, k aund coral Ion the p lac emeunt of
exlnbosis c chmoun ges or the munstallation of seafloor fasteners .
To me,’t thus neemb an expen ,menlal hydraulic a ll y 1uowered rock

R-B frO drill was develohued buy combining a commercially available

Ice Emuginee n umug: Study of Related Properties of l”l oatm u ug concrete breaker and a Im ynl mau l ic motor coup led to the tool

h em - I c e  Sheets and Summary  of Elastic an,] Viscoe la stic chuck to provide rotational indexing. Th ree types of con—

- 
Analyse s , Dec 1977 , K. D. Vaumbrey, ADAO 5 11 84 cretu’ l,neakers were lestu ’d for tuossible rock drill candi—

h u m s  reporl summarize s approximately 12 yr of c, ’ a e .muilm 
dates, The selected break,’r was used to bail ,] the prototype

effort by thu , Civil Eng ineering Labocabomy fo r  detv-lopiuug underwater rock n I r m I l , capahule of operating to ocean depths

emu g mnne i ’ ring data and amm .u t ytira l capability for ca lc nm l atm ,m m t 
of 12(1 II, ‘lests w m t h  t!me mu :, k drill shim,’ it is capable of

op eratmo’mn.n l hearing capacity of sea—ice i!meets. Tb,- oh 1,’ , -  ‘frilling up to 2 — u i — d i a m e t e r  h o l e s  a t  a r a t e  of  3 u n / m m

bi vu s of the report ire, (1) to su m m a r i z e  t h e  CEL d a u n t , ,  in 17 ,0011 fusu gn~um untn ’ , 1m m addition , a st ahnli ziui g chassis

acud viscoe last nn ex1n, ’nmmemu t .,! programs; (2) to review the w ith aim an b ucu l. uten l posutuonim i g arm was u !m smgned .und h ahn ,-

tw o CEL—u ]es’u’iopeuh tinite — u’ h ement techni n1un’’. for anal yzing rated to 1urov ide accurate n i mull p o sitiom uu ung. The si ahu l iz

the structural behavior of thu immaterial ; anmd (3) to lu cu u seunt ing chassis eumabbes u n m i e r w . , t m ’ r  cu nstcnmctuo m m livers to trill

h e a r i m g n a p a m i t s ’  l i m i t s  l u u r  bo th  s h o r t -  an,] tong— tm’rm ice- Iuo !en up t o  4 i i i .  in dnau ,,,’tec by 15 f t  tee , w i t h  n m p n o v e d

sheet opera. ni-mrs penetration rates .

At the outset of this research program itt!,’ engineer -
ing m!ata and onl y limited anal ytiral ti’c!mni.ques were avail-
able , to assist the pro u ctitioner in eva lmmati iug icm’— sheet
hearing streurgtbm. Though much still remains to hue l e a e n u e u ! , E f f e c t i v e n e s s  of O v e r — R u s t  Primers for Naval Shore F’acu l f ”

it us now possible to make qm ,alit ,,t ive engineering une :!ie- ti es , Jan 1978 , E. S. ttatsu i , ADAO53557

tmon s u.umn hearing s t m e u n g t h  as .u r e s u l t  of t h e  c o m p r e h e t u s u v e  V a r m o n m s  ove r — — u s t  p r u n e r s  top coa ted  w i t h  gove mnumeu l t
laboratory aund fielm l ru’se,uec!, program directed at n !ef iu, i mug spec m Incat ion pa tub TT-E-4h1’tD were .upp i med s’vu’ t’ brnnsfu — o !l

hue tours i Ic s t r e n g t h , c o m p r e s s i ve s t r e n g t h , I I  e x n , r a  I sandh l astn.’ n I amid wi r e — I urmush , ’ , b  r u i s t  em ] s t ee l  s t’u ’r imens  and  w e re

St remng th , “I - u ’ - t i ,  m u u ’ l : n  hun • ,‘ r,’e~, t,ehavior , and ib m ,’ i r re I.,— exlunnsenh 5 y r  out tincee Civil Eungi umeermm t g Labunratory CELl

ti ons hi 1m to ‘, . ‘ : o , 1u e , ’ a t u i c c  auud sal initv. Bearing str eumgtbm nna n um u, ’ atmost u inec nu test sites. Time pec tom man um ” of thu

.unalvsi s , mm s iumg the CF,L—develoj,enf fini t e—elemem u t com 1u,mt m ’n coat m g  system ut the CEI. test sites sun,. com 1ma rmd wu t ln t h ai

un , ,”., can now bum I n -u seu l  ,nn the  m a t e r i a l  p r o p e r t i e s  c, ’ r m e s —  ob t he  govu- m nmeuuu  o. t , ’~~
u I i  c a t  ion t e s t  s t a u m n i a r n ]  coated u s e r

p u u n o ’ n ng t o  b l u e  a u t u m n I tem nnpem .mtm m re ann l sal i n i  lv g r a d  ie,,t saumu i h l ast md h m n s l , — m m f 1  sanu]! , l , is t ed  - r u m u l  w i  r e — h u n m u s h n e d  s t e e l

e s m s t m , i g  me m o s  t Ime  v e r t i c a l p m m n f i l e of t h e  I,’:’ 1u l a le. spem nuneums. The cesum lts unduc o ute t l m ,’ut .u n u u . u m i n g  s y s t e m  m i s m s g
s i m l u e n i o n  o v , ’ r — r m u s t  I n r n : n c ’ r  n— a n uc : : s’ , l ,  ‘ r o u t , ’, t ‘, i u l m i uu:un l u .m r.u

I I,’ to  t h a t  o f  i!,’ t , ’st  s t . , n m h o , r n !  ,,I’p 1 i m - u i  ‘ ‘ ‘ i -n the s mu mul —

R — 8 6 1  l n l a s t t — nh s tu ’, ’l  ~r c  m e s s ,  I I , i w m ’ v n ’ c . :u n, u si of tIm e sis’ , ’ r — r u n s t

!, x l u ! . , c . m t u m r y  l lc ’. , ’ h u u p m e n t :1 S t r u n c t u n m e s  m u i r  ‘I’ . u ,  t i c . , ! p n u m , . r s  i e s t u ’ , l  p n u : v u u l m m h  l e s s  p r o t e c t  m u ’ , ,  t h a m u  t I n ,  t e s t  s t a n —

i, u, m m u . u m n u e n — S h i ’ l t u ’r Sy s t em mu (TACOS S) I l n i t s  X l  a ,md  X I I , Dec u b a m u l  . , ‘ u t e s t  s t a , n , ] , u r , b  m o a t e , !  s m t h  -i w a s h u  p r u n e . ’ m I m i cs,,,

Ir l77. B. II. S,’.m !u,,Inl , ADAO’u ’1505 11 7) provide ! Imooru e pruu l ect i nu u m thuamu th ur sam umu ’ - ‘ ‘ u t  u n g  sys tem

St m m m c  ti m es t’,n Is- ui typu’s oh m o m u t , ,  , m m e n — s h n ’ l i c e s  were u.’uthout thu w’asln l u e m n e c  no!,,’,, ajm 1, l u i  ‘ vu’  r th u n u t , ’ ’1 su,’e !

deve l ‘‘pr 1 t m:m  un’ ,’ is part “I the T i ,  b m c  i i  Co m i t o n n u m n ’ c — S m u , ’ t t e r  s r n ’m  m n m u ’m , s ,  t s t i m a l m n g  . ,m mt in n l n . u t e m l  m i m i c . , 1 , , I : ,  mu! nn .ut m ug

luc ‘~ t m . , ,  n I A: ’ : 0 7 1 1 )  . lot hr tyhues .,me to s, r i m ’  .,-~ 8 8 .70 — h i sy:.tem .mi m mm c s , In ’ I m m  d a t  ,n ‘1,1 a n nu’u h t coin ‘mum t l u u ’ r sn t ~’ fu~ a

12 , 4 1 1 1  a .7 . 4 18 x h . 09 6 — m )  i o t e r t m , , , h . n l s ! u i p1m i u r g u u , u i l . u u n i ’ m s  u n m u l  n u ’ g m n ’ s s m i m n :  . n : i . n i v s i s  us ,u ls n ’ m thu u stn ., t e , l ,

- u s  ,‘~ ‘ I m l ,  b e  s ine I t , ’ r s  - TAI _ u , S S  X l  h a s  rcnmov ,u !u I , ’  s ‘ ‘ I , -  p . u m m ~ ’ I s
I t n ~! ‘‘s’’’!’ m g  n , , r , , , ’ r  Im o s t s . m: .u r g u i  ! ,a n u t !  m u m g  u mm, t,,k,’ 1 1,

thnm ,nn g! r tt mu’ p u ’ r ’ . n u t m m u e  I u !o o m  .u n u h  t b n r u u u u g ! m  l u , , t l u  sm u l r ’ s  s u m , !, ,omv 8 — h I s

uunmm ! un ’ r  u I  ‘ i i  Ic inn ’  I s  renm ma vn ’n ! I n ,  tIme ,‘ote,ui!e,i cun u f u g nmrom — lIpu’n at m mug Cost i , s - i  I m o n u  ‘ m u m f 11 mm II m r Omo x n he Ho m ey,, I i’Vst u—ms

l i o n , thin- ru::, I m o u i i  he u’xteumd e,l mp s- .unu l ‘v u u n ’ u u u : ’  nm! t ime  n , ’ , - —  t o m  
- 

B o i l , ’ ,  Ap~u I m a t  sums , A pr i~~7(, J S ! . , u u , r , n s k ,

. r u m 1 u u m u g  ‘ ‘ n m , , ’ , - 
~uu ue to to uului.umni .u 10—I’ m I l U S H - r n )  s i c  m c  

111,31: i n i l , ?

‘ ‘ ‘ m l  lung b ue i,- , l,i . .un,l n l , u , o u m m , ’  , a , u m ’ I s  i - a u ,  h u e  i n , n e m t e u b  to  m u —  Smv , ’um m u i n m u n , ’ :  ‘ m u l  i i i ,  ss,’s I n  ‘ stra t mug ‘. ini

‘ b e  w a l l  h . ’ , g b n t .  1 m m  t !ue n m m m l , h e ’ n , ’.l i n m u , I r i ’ : i u , , I : u u m , , ‘‘ m n ,’ I nom s tea m mu m u m  st , ,um — r !, ’ i u  mm c”:: , .u t , um g ‘I.unts m u m ’
s o b,’ p. mu ’’ , Is - u,, r i - rn , , s ’ u ’ u  I . , u r m l  n um u its u - u i , In, ’ , - ,’ mu p l u ’ uI  t o g u ’ t h u ’r  . n : m . u b y t m n . u l I ,  i ’ : u m p i u u - u  I ,  TIn e uu 1 u u ’ r n  un , ,m , u uu , l  u— u- ,.m,’.n,u,cs . 1  1mm ,’

b o r m  sh e l l ‘ms ’ I a I r y  t u ’ u u g t h , ‘I , ’ I n . ’ u n : I , n g  nun I I , , ’  u ,u mu u ,l ’,’r ‘ ‘ I  
m m m i l m u n u ’ s i u u , , u ’  s l m n r r  v s u n ’ n m l n l ’ m u u g ,  n! u l , i t , ’  un , !  i n n , ,  , ‘n t c .u l , ’ ’l

mu,, m u ’ . u,s,’ u I - thur nun ut s .n I s , ’  ut ,  hr . ‘ nI , ’n ,b enh ar n ub  n un :,,1, l ’s, ‘I 
u]ouu h Ic ., I h al, , and . I ni rut,’ smi l I minim mu miS I,r ,,, , scsi will,

n u n , ,  l t . u , i n ’ ’ , n u , ,  b y t ‘ ‘ form site It ems ,ubuua uu t .71 ft In ’ .O’Iuu m) ‘u -i ,!,,
’
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gy l rs mm nuu u l i s p o s a l 1,n , , rb ucts  a re  n ’ o n t r a s t r ’ ul w ,t t u soduumm subf u tu’/ H— 8b8
h u n s u i l l u t e  atm ! u u n ’ t u v . u t u ’ r I  , ‘ tuar s m u l  f i n e  u ’ u ’ u u , m ’ n ’ n  v systeuns . I n n ! :  I , , ,  c i ’ s m o m m  i i , ’]  l b , ’ , l . u , m !  m mr g ‘‘I 1 : 1 1 1  S~-s tu’ m S , m r l  n i  u - s  l I , ’ s m g u m
; u n i u ~~n ’ss  m s  , c , t n , . u l f y ,um :, r l yzem h to y n ~ ’ I u l  sy s t e n u  b l o w s  an d  F . m , t i i , m , N u , v I ’ I 7 h , J .  I , . l eu i k i m m s , A I I A 0 I n I i I I S  a
r rp t ’ i’ a t i t u g  m ’X )u . ’u n s , ’ s  ( i m u u ’ l n m r h u m u g  e r j u u 1 m m , n e u u t  ~~~~~ 

u’ c m u t i s n m m n 1 m t i o i t , 11 m , , l m n n , I m i u g  . u i m u l  i n n , ,  s m n m u i  i n !  i i m  u’ .u n r  l l m , ’ n ’ un , . u I f _ i o u - m g ’,
1n u , n m l u m n t  m ! i s 1 i u ~~s i !  cmn st s or nu ’ , l m i , ~~ n u ’ a g m m n t  re qum u r e n m e m u i s  .uui d m : u i , , v e , s n ’ u m ,  ( i m ’I ’EC) p l . r m m i , .  n c r  r u m , ,  . 1  f . u , m n m r s  mum tIme c,:i

‘‘I’’ ’ ’ u i  u u r g  m m m l u n . i u m , t , ’ n . u u n  n , ,,,,. I s ) .  ‘The l a w s  f o r  S m , , ! i i i ~~ nm : , , , , ,  !n ’ , , s n l , m I i t y  of m l i i ’  ‘ri, ,: n’ u n t m r , ’ l n t  . i\s t t , , .  m i s s i u n u m  - u m m i l
t l n , ’ s u ’ n u . s u l t s  tn . u u u y  g m s ’ n ’ m m  p ! . u u u t  m p u n  n t y  . u m , i l  n - o a l  s u n l  1 m m  mn 1 n e n ’. u m m t m g  r u ’ m 1 uu n r u ’ , u r e t u t s  of  . , u u  i O f . t ‘ I n t l m m . , ’ s m g m n m  I ,, m mml I , ’

u ,  u , ’, ,i u ,, ’ ’l , ’\’,’ I ‘‘p ’ I n i l  1i , n c . , u m n u ’ t i r  m l  I ’ ,’ g u ’ap ht ’d . l ! n r s  u f u  I f e n , ’u r t  t h n a u r  thu ,usm ’ f n , r  m m m v  exist mung I , u  m l i i ) , u m , . u , : v  o u r , , 1, , , ’
i un h nmr nn ,ui mm a us .n s’.u I uia !mle g:ruun e I n  tIme 8 m e v  or uti l ,tv noaterials a n n I  r i e s i g m n  j r :  1 , 1 , -m us  mus t  I ’ m ’ . i i ! i l u , ’ s s e i l . T I u m s

n’ m u g m  ru i n’ , m u .  1n , ’r l o r m a c c u r .u t e  syst, ’m e v a l m m a t  m , u l n s .  r e p o r t  m n l u ’ m m t n l  m m ’ s  h u m  t . u r s  th ,ut m mm l Im neunce I ’ : , , l o i u , i , m i y ,  m m m l
cm ,r ros  irnmu , r c’ cr ,x nr , ’um nl s spn ’c n f l  n ’ lu ’ s  g in  I n ’.mb ,, rn’s n_ In,’ n e  aluprun —
In n a t e , at,,! m : h e m , t i  f r u ’ s  i t e m s  r s ’ m 1 u i m r m r g  l u m r t h e n  u n v u ’ s t  i g a —

11-1101 
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tm on ,
‘n . m  n , s m ’ m ,  t I n  f t  St.,  , i’m , I’ mun j ect — Remunt r ’  S, . ,  — Ic e  Runmuway Lomu—
st ructr u n,, , Apr 1978 . J. L. Hart hu el umy, ADAOS472O

hum th u h i u s t . s u i r fac , ’—! b o o m l u n g  a c t i v i t i e s  huave I meemu R~ S69
mi ,,, ! uu ier h to ,rcc .m ,. mean major nil lacy logistic centers . As L u m u g — T e m m i , II, ’ , ’ ; u —I l , ,’ .,s ‘l e s t  m , h  C m , , , ,  c e t e  ~‘I I u ’ ’ r m ’
a r e s u i l t  . l , ’ c h u u u i quuu ’ tn ml u ’ v e top m ’ m! ! m n r  s e a — u r n ’  r u t u W u y  r o m n s t m u c —  S t r u c t u r e s  - R e s u l t s  Al i n n  0 Years , I n,: 157’S - H. lb . lt a~’iu,’s ,
lion rebm e n! ,-xt .’unsive ly upomu the use of hu’avy equipment to H. S. hlig l m !meng , AD
cI,’.ur  s n n i i n o  m m , ’ 1  1i o S m t  oh large s t . u l  , n : i r . m m y  pump in g e q u i p m e n t .  1 mm 197 1 , a l o n g — t e r m , i I , ’ n ’ I u — i m m u ’ .,i : iu ’ s t  n _ m s  starti’,! mini
At remote s in’s , such as that p 1 ann,-,! for the proposed u-i gbbeeiu : m u m , c  c u t e  s1uhm’res . :1, i urches I I .1, it, mmm i I mum out suite

-
‘ Nu rse ,, Drift St al , umur . r e n l o m  re ments  a r e  d i f f e r e n t , tonsl nun— ,iiane tu’r tuy 4 . 1 2  inc lues  1105 m u m  I i n  n , ,  I I  I I ,  i ckn , ’ss .  Thue

I nomu crews m o m I I  tie sm ’ve re ly  c e s t c m c t u ’ u f  as to t h e m  r s i ze  anib sp heres were placed mum the miceao  a t  m !m’ l u t tu s h c ,,u m, 1 , 11411 t,,
,u,un l,ec m t  su i1um, umu rt ,-,1uuij,ume,,b ,uva i I able , and they may he ,07’i feet (560 tmm I , ‘m tm i  n )  . Over a In .  4 — y e a r  p u n  i ou ] , s’n’ . r m ’I Y
renj u i re, !  t o work co nc n mrr e f l t  by  a t  a u mu m nher  oh sca t tene , ]  i t u s p e c t i o t m o  :mf the sjnlun’r n’ s bu y s ,mb mu ’rs  i i ,  lu ’s t ra in ’  p ro s’ ,

u i nt ui,m m s .  A 1mm ’  1 , 1—ti-si 1ur,igmam conducted by the Civil ub , n ta on t imoe—u]epenu !ent h a i l  ure ouuid pu-rm ne .uhu i I utv . At t m’ c 5. 1

• E u m g m u u m e r u u i g  I.. ul uu i m.utm ’ ry at Barrow’ . Alaska , during ‘larch 1977 years , three of ibm ,- sph eres wm’r,- retrme v,- ,b t m’o,n the ,ie,..mi,
.u ,I u Ie u ! a on’,, dimens iunum t , s u r f a c e — f l o o d i n g  t e chno logy . The fo r  l a b o r a t o r y  t e s t  i u m g .  Oa t . ,  0 m m c o , , cn e t , ’ con l m r m s s m v c
cumin sum’s ,t,’mc,nstnateub the feas u hi b uty and capability of strength gaimi , slni nrb— ie nnr i mum l m l n m s u o u m  s t r e m u g b h ,  of the  t h m n e e
using small • l i g h t w e i g ht  pum mups to lu n e p a r e  se c luo ,ns  of a r e t r i e v e , ]  slmbuer es , , a m n i l  1 mu ’mm e.u! u i  l i t : ’  and mb,mra !, i lily of lIm e
su m - i n c  runway. The water—han ,! lung e,1u m pment inc 1 nuded two conn met,’ were olnt ,u hum,’ ,h, T!n is re1norl smium um a cm Ii’s chit’ I m n u b ,  m n g s
mo ,]itmeuf , tui gh l y 1umr rtah ule , n’euu t rufmu ga ll y druveum trash pum ps from the lalnoratory atm,! ::,,‘.,i, tests.
that ha,h undergone preliminary bow-tenperatuire testing in
tIme cold-rhanhen facilities at CEL.

11- 1166
A V i s r o e l a s t i r _ I m l . u s i m c  C u , , , s t i t u i t i v e  hlodel W u t h  a F i n i t e
Element Sobui t inm u m 7l i’ tt uuiilmulo g y , Ju n 1978 , ft .  Kabona , ADA0 57684

A textbook sty le development of visroplast icity us
p ce sent en f .  I ’ m  comp leteness , the report also includes a

m l etau l em h review of p lasticity atm,] viscoebastucuty. The
c, , m hu n , u t i o n  of J u ! . u s l  m m  i t O  anul viscoe last i city is the basi s
Iuu u the s - u  ml I ‘uI ” o ns m :ueta stic—p lastic ” model developed
here in , Other nnnu o bo s mscop l as l ir models arm’ also intro—
n l u m ueuf , l’..irh cnnnstutu u tuv , ’ mom bel is introduced with concep-
tual n ,ne - , !umemmsiona l s tc u ’ ss -s t r,mlm: models and therm general-
uzen h for mutt u ,Immu ’ns ional stress spare. Furthermore , each
un ,u ,I.’l us n ust in in uncmemeuuta l form appropriate for nume ni—

ml S ,u IO,1 , mum l,’m hnm ,jui es , Finite element algorithms are
u n u n t  I uuue nh l i i i  in,’or1,orating these nonlinuear conntubut uVe
mm un be ls untun boundary va luue problems. In particular , tangent
st ,! t iu e ss an’] u n i t u a l  stma inu methods are discussed, The
v u s m u m e ! , i s t u , - I u l a s u i r  model is compared to experimental data
In c  1ule xi gl as ,uum ’ I sea—ire to i ll mm n trate the versatility of
the mon b eb in re 1,licatun g nonlinear creep and flow of these
mat erials , Moreover , the identification of the model param-
d ens are shownu to he no more di fficult than the identifica-
tion m m !  parameters ton the classical theories of plasticity
,und vus coe lasticity.

k — B I n 7
A Probabilistic Procculure for Estimating Seismic Loan hing
Based on Histori n and Geologic Data , Aug 1978 , J. 11.
Fernit to , ADA060204

This report describes a procedure for estimating site
ground motion based on the historic data base of earthquakes
adjusted to incorporate fault slip data, Procedures are
given for determining site acceleration magnitude and dura-
tion for various confidence levels. Seismic risk analysis
techniques are discussed, The report contains background
material required for an u nderstanding of the procedure.
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TECHNICAL NOTES

N-1251 pil es. The major attacking organisms in both sites was
Vibra tory Emplacement of Small Piles , Dec 1972 , 0. T. Gor- flartesia, After 5 to 8 years of exO posure i n  Pearl Harbor ,
don , R. S. Chapler , AD906997 60 of the 201 NCEL piles have shown evidence of borer attack

An experimen tal study was conducted to evaluate vibra- The degree of attack varies from a single abortive blartesia
tory emplacement techniques for small piles . A vibratory hole to light Limnoria and Hartesia attack. Here , too ,
pile driving system utilizing a hydraulic piston actuator Plartesia attack was more usual than was that of L i u n u n o n i a .
was designed , assembl ed , and tested. The general effects of The one of dual-treated piles for bearing purposes is recom-
dri ving frequency, surcharge , driven power . and tip driving mended.
were evaluated. Tests were conducted to compare the vibra-
tory driving with impact driving.

Altho ugh rap id penetration rates were achieved with the 11-1254
vibratory system , this advantage was minimized due to the The Measurement of the Intertial Properties of Routinely
short total driving tsme . Therefore , it was concluded that Installed Naval Shore Based Equipment , Jan 1973 , D. Pal , H.
a small vibratory pile driver must compete with impact A. Gaberson , AD7 577 04
hammers in siz e, portability, and efficiency. A large The problem of measuring the mass properties of small
system surcharge appeared to be an inefficient method of shore-based equipment is discussed. Equipment designed and
achieving penetration in difficult terrain , Instead , it was tested for center of gravity and moment of inertia measume-
reconmuended that a linkage be designed to provide rapid ment is described, Typical results of actual measurements
impac t c a p a b i l i ty for the actuator in difficult conditions, are presented. The Tnililar pendulum method of moment of

A small , sell powered , hyrbrau tir system of Ibis type inertia measurement is analyzed in detail , A theoretical
could perform several construction site tasks, The vibra— error analysis is presented and substantiated with experi-
tory capability could be used to rapidly emplace or extract mental results.
piles , stakes , and ground anchors. The rapid impact mode
could be used to penetrate difficult soils and to carry out
various demolition tasks . N 1255

App lication of Fluidic Concepts to Hyu] nam uhi n Control Sys-
N-1252 tems , Dec 1972 , B. H. Fashhaugh , E. 11. Durlak , AD906998
Materials for Leak-Proofing Navy Oil Tankers , Dec 1972 , II. A survey is presented of the experun nental work that has

o P. Vind , A0754746 been done in the area of hydraulic fluir lics , The importance
All seagoing tankers leak to some extent. Oil or other of Reynolds number is shown when comparing the performance

liquid cargo leaks out to pollute the ocean , and seawater of a fluidic element with hydraulic oil or air as the work—
leaks in to pollute the cargo. If a tanker runs aground or log fluid. The results of testing all—hydraulic fluidic
co l l i de s  w i t h  ano ther shi p,  it may be filled with seawater actuator control systems conducted at General Electric
and spill its entire cargo into the sea. Company and at the Naval Ship Research and Development

At the reques t of the Navy ’ s Supervisor of Salvage Center support the premise that hydraulic fluidic elements
(SIJPSALV), the Naval Civil Engineering Labora tory exp lored are useful in improving all-hydraulic servo-actuator con-
the concept that Navy oil tankers might be made self-sealing trol, A small-scale test conducted at NCEL with pneumatic
or leak—proof. Letters were sent to 160 firms , and a news fluidic elements showed that a pneumatic actuator can he
release was sent to several tranhe ,jorirnahs in search of powered directly by a fluidic amp lifier cascade at tln, 1u u w c m

ma te r i a l s  wh i c h  m i g ht be used to prevent or retard the power levels.
escape of oil from tankers. Many responses were obtained.

Some of the promising materials proposed for the pur-
pose are elastomeric sealants for riveted joint construc- N-1256
lion , rubberized m,ugnetic patches an,] sh ingles , An Experimental Investi gation for Determining Susceptibility
gelling and emulsifying agents for thickening oil , rubber- Limits and Techni ques for Desensitization of Solid State
ized fabric skirts and linens , and reticulated polyurethane Electronic Equipment to Power Line Transients , Ap r 1973 , M.
foam baffles. It is pl anmued to investigate all of these N. Smith n’uD762403
ma terials in greater detau l in FY73, and laboratory tests Goverument and commercial facilities are becoming more
will be undertaken at NCEL to evaluate the probable effec- operationally dependent on sensitive and complex electronics
tiveness of magnetic rubberized shingles anrh reticulated systems. These systems require precise and continuous
polyurethane foam in returdi ’u g oil beaks from tankers , supply of electric power for trouble-free operation. Dc—
Continued search fnn r new materials is also pla u nned for FY71. sensitization of sensitive electronic equipment to power

supply abnormalities is one approach toward achieving in—
creased operational reliability. This report m yers the

— N-l252S results of an experimental investigation to determine the
Ma terials for Leak—Proofing Navy Oil Tanukers , Jul 197,1 , H. susceptibility limits of a selected solid state electronic
P. Vind , C. hi , Mathews, AD7f u 5568 test unit and to evaluate techniques for desensitizmng the

A previous report (TN-1252) describes numerous concepts unit to a variety of typica l power line transients. It was
for leak—proofing Navy “ m l  t inkers (oilers). This report is concluded that when sensitive electronic systems are being
a brief suipplement to it. Described are magnetic patches , developed , susceptibility tests should be performed to
portable oil transfer and storage’ system , foam b a f f l e s , and provide design criteria for desensitizing the equipment on a
bottom seals, cost effective basis.

11—1253 11—1257
Inspection of Experimental Marine Piling, Dec 1972 , H. Cargo Transfer at Sea ‘ The Pendulation of Loads Suspended
Hochman , n’,D753 l94 From Sh i pboard Cranes , Dec 1972 , H. S. Zwihe l , 0. A. Davis ,

The 54 cooperative piles at Coco Solo , Canal Zone, and AD 7 54 747
the 267 cooperative and NCEL experimental p iles at Pearl A theory has been developed which could aid Navy
Harbor , Hawaii , were inspecten l duin fiug the periods Feb 22 to materials—handling specialists in their effort to evaluate
25 anul Mar 17 to 24, 1972 , respectively. After 9 years of load transfer systems for a modular port facility, Theory
exposuire at Coco Solo , 11 of the 12 piles treated with 70/30 predicts the horizontal response of an unrestrained , wire—
creosote-coal tan ’ showed borer attack of varying degrees of suspended load in regular and random seas . The line length
severity. Only minor attark was noted on 7 of the lB dual— is allowed to vary with litre ; hence the resulting load
treated piles. Six of the 12 pi les treated with 70/30 response ii , random seas is characterized as a nonstationary
creosote—coal tan showed light borer attack at Pearl Harbor , random process. The analysis is mused to predict the motion
hut only trace attack was noted on S of the lB dual—treated

— 
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of a load freel y suspended from the boom of a Navy 100—ton heat sinks may be practical and that they should hue con-
floa ting crane, The results from the analysis and from sidered along with other metluods of hea t  d i s s i p a t i n i u m  fo r
full—scale tests at sea confirm the fact that motion of underground power plants operating on a closed cycle basis
unrestrained loads is a uenious problem in evetu moderate sea over limited durations in time .
states, Tag linu es or other means of restraint will be re-
quired from inceptio n through completnon of each load traos—
te r. 11-1262

Evaluation of Three Diver-Installed Fastener Systems , Apr
1973 , G. L. Liffick , C. S. Guthni e , AD769672

1-1258 Many salvage operations reqmmire the attachment of
OSDOC 11 Etrg m t ueening Tests - Coron ado , Dec 1972 , hi . C. lifting points by divers. As part of the Navy-MA](Al dive
Towne , J .  J .  T r a f f a l m . s , £1. A .  Davis , D. B. Jom mes , fl Bill ie , series in late 1971 both threaded and power velocit y attach-
H. S. Zwibel , n’iD9O 7O1OL memm t. systems were evaluated for diver use, O n e-halE—in ,-

The Coron ado engitm eering tests were conducted for diam eyebolls installed in diver-drilled and bopped holes in
purposes of evaluating the equipment Capabilities and limit— 1-in , steel plate had an average ultn ,nate Inutlout strength
ations of the NCEL com,cept. Thin concept evaluatior, ~~ of 21 ,500 lb and required 7,11 sin to inu s tal l . Diver—
eluded off boadimug 8 x S 20-It containers from a sunnulated insta lled power velocity studs an,! 1/2—in. -diam eyenuts had
n o n - s e l f — s u s t a i n i n g  c o t m t a i n e r s h i p  and  t r a u i s p o r t m m u g  the an average ultimate p u llout strength of 20,000 lb in 1—1mm . -
Con tainers sh ip—to—s h ore in a robl-i ,ff mode via a pontoon thick slum -el plate and required 1. 4 mmii to install. Simple
causeway ferry shuttle , and across har dened beaches to a padeyes attached with three threaded fasteners were 2.1
stabilized storage area. Available inventory equi pment and times strounger than blue single fasteners.
techniques were used in these tests , such as a Navy floating
Y D— t y p e  c r ane , st .ntudard NI pontoons , Ma rine Corps truck!
tra ilers , and ‘10-fLAT and ON—FAST beach hardening. The tests N-12b3
were conducted in two phases : first , in the San Di ego I:ffect of Bottom Sed,uunent Containing Hydrogen, Sulfide on
harbor to familiarize the operators with the ionnept and Materials; Part I , ‘I ’ m  1973 , J .  S. Mu c a o k a , AD759 673
procedures  and second , in the open sea to evaluate the Pl astic , syntl .u ’tic ropes , nat u ral fiber ropes , elec-
equipment concept. The results of the evaluation, demon- tnical r,able mo sslations , am ,1 a woo,] panel were partially
strated the feasibility of the concept and the ability 01 espowed in the black , bottom sediment of Port H’jeneme harbor
the available umnvent ory equup n ennt to off— l oamb containers to ,!rtenmine the effect of hydrogeum suilfide on materials.
from ship—to—shore in wave/swell conditi ouns in excess of After I year of exposure , tIne matermals were recovered and
original estimates for the equipment. Also apparent was the examined for fouling ar,.1 hiodeteri or,ation . In addition ,
ability of the equipment operators to perform the concept hardness and moisture absorption tests were conducte,l on the
functiomus with a minimum of special training and guidanie plastic panels while tensile strength tests were condurte’b
beyond their normal training. The concept of a floating on nope specimens
crane! causeway ferry shu ttle is recoutwuended for the Jcu int
service OSDOC II exercise ,

N -I 21,4

Expansive Cement Concretes for Naval Conntructiot i , Plan 1973 ,
1-1259 J. R Keeton , AD757715
Thin Film Protective Polymers from Am ines , Jan 1973 , C.  V .  Expans ion  and subseq um eunt  s h r i n k a g e  c h a r a c t e r i s t i c s  n i
Brouo llette , 9.0757706 shrink age—compensating concrete were determined in mesh-

Amino compounds were app lied to steel test specimens , reinforced prisms as well as in u stand andu Robin bars. The
by direc t application and also from solution , an d subjerted maximum aggregate size was 3/8 in, The specimens were cured
to ultraviolet radiation to produce photo- onc idat uve ~uol~~- un  fog for 14 days arid then subjected to drying in either
unmenization on the surface 0f the steel. Thin film pol ymers 25% or 50% rel ative humidity (both at 73F). Althoug h mixes
were produced un um tIme steel in many instances , The more were made ‘;ith sever al different cement contents , most of
au]herent of these films appeared to resist w e ttm um g by tap the specimens were made mouth 7.5 sacks of cement per cubic
water and were corrosion resisting. yard. For comparison purposes , similar mixes were made with

portl and cement ,

N- 1260
Magnetic Pigmentation in Paint , Jan 1973 , C. V. Rroui llet te , 9-1265
AD757 7 07 Primers for Automobile Refutmush i ung, Ma r 19 73 , C. V. Br oui i—

Several catalytically cured coatings can be applied to Id le , A D7 57709
wet steel surfaces , but cannot be applied to steel surfaces The investigation compared various primers and finish
comple tely immersed mu seawater. The concept of using coals and showed that gloss retention was improved by use of
magne t i c  p a r t i c l e s  as pa r t  of the pIgmentation and applying a quick—dry ing primer coating, IIIL-C—858!mA. A silicone-
to paint ninder water to magnetized steel was investigated. a l k y d  f i n i s h  coa t , IIIL-C- 41m141 , was found preEerahle to the
Promising results were obtained from a magnetically pig— spec i f ied a lk y d  enamel  f i ni sh , TT-E—489F, A regularly
men teni epoxy and coal-tar epoxy. However , methods for scheduled washing and waxing is uuece ssary to mamotain a con-
inducing a stronger magnetic charge on the steel substrate t inned desirable aesthetic appearance.
ar e necessary. It in recommended that add itiouu al coatings ,
types of magnetu c particles , and methods to produce stronger
magne tic charge out the steel substrate be investigated. 9—1266

Poly toroidal Tunneling Thruster for Specialized Navy Ap-
pl ica tions , Feb 1973 , 0. E. Williams , A. Gaberson , AD7 57710

N”126l The repo rt introduced an application of vermiculating
An Earth Heat Sink Concept fo r  U n d e r g r o u n d  Power Sources , or worm-like motion , a motion in which a longitudinal wave
Feb 1973, S. C. Gang, AD7 577 08 traverse one of the contacting surfaces in the direction of

The possibili ty of using an earth heat sink to absorb motion. The high force tunneling thruster was selected as
the waste heat from an undergrou nd power plant Operating in the most promising of several application s . A model polv-
a closed cycle was investigated, Prel iminary calculations troidal thruster using small time inner tubes as toroidal
based upon a transient heat conduction analysis were carried bladders to opera te within a transparent cylinder was fab-
out to determine the order of magnitude of dimensions of the ricated and tested, The use of a transparent cylinder
requir ed heat sink. The calculations have shown that earth permitted direct observution of the di stemusio nnu of the

infla ting and deflating rubber loroim is . By positioning the
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cylinder vertically, thrust loads in the form of dead N-1271
weights were used for testing. Observation of bladder Preliminary Analyses of Possible Factors Associated With
dis tortions during operation provided qualitative data. Asphaltic Concrete Airfield Pavement Defects , Apr 1973 , H.

Tousita , AD762404
Aircraf t traffic paramet umrs , natural u’nvironusenl , and

N 1267 asplualtic concrete pavement properties and defect density
A n a l y s i s  of Hydrophone Support Struc ture After 52—1/2 Months values for 11 Naval and Plarine Corps airfields were compiled
Exposure at a Depth of 5,270 Feet in the Barking Sands Test for preliminary statistical analyses. The purpose of the
Range , Kauai , Hawaii , Mar 1973 , J. F. Jenkins , AD759674 analyse s, which involved correlation and regression , was to

The cond ition of the support structure for hydrophone determine what traffic , environment , and pavement factors
4-7 of the Barking Sands Tes t Range , Kauai , Hawaii was were significantly associated with the various defects.
analyzed after 52—1/2 months of exposure to seawater at a Results of the analyses indicated that most of the factors
dep th of 5 ,270 feet, The types and severity of corrosion on are not significan tly associated with pavement defects ,
the various structural components are described and analy— Many of the factors appeared to be related to pavement
zed. Pred iction of the additional lifetime to be expected defects in a manner opposite to what is considered logical
from similar structures at this location is made. Recom— from a physical or engineering standpoint ,
mendations for extending the useful lifetimes of similar
structures at this site are made,

N-l272
Development , Installation , and Test of an Automatic Fire

N 1268 Protection System for a Navy Planned Hyperbaric Chamber , 1.
Liq uid Film Smoke Scrubber; a Feasibility Study, Feb 1973 , T. Pu , A. Widawsky , A0772514
1. 1. Pu , AD908619 An automatic fire protect son system was developed ,

A liquid film smoke scrubbing concept is described, installed in a Navy manned hyperbaric chamber , and tested.
The feasibility of this concept was studied experimentally All design requirements were met or exceeded , The major
using the high expansion foam generators on hand to produce elements in the automatic fire protection system are four
the l iquid films and JP—4 fuel fires to produce the smoke , infrared detectors , 14 spray nozzles , a salem supply tank , a
The experiments were conducted in a S x 7—ft fine test wind hand line within the chamber , and two su bmersible pumps .
tunnel, Test results show that the scrubbing action took Water spray is delivered to the chamber urn  less that 1.6 sec
pla ce mostly at the bubble films which substantiates the after the appearance of a simulated flame . Surfaces which
validity of the basic concept. Due to the limitations of might support combustible material receive a water delivery
the presen t experimental setup , only about 50% scrubbing rate of 2-3 gal per mm per sq ft.
eff iciency could be obtained aod the system suffered from
excessive foam accmmanulations. Based on analyses and test
resul ts , i t was concluded that these deficiencies can be 11—1273
g rea t ly improved after the following developments are made: A Study of Electrical Safety in Naval Hospitals , Ap r 1973 ,
(I) a method for producing small size foam bubbles with high J. L . Brooks , AD911293L
expansion ratios; and (2) a smoke resistant and fast The study of the possible hazards associated with the
dr aining high expansion foam concentrate formulation, use of electronic , d iagnostic and monitoring equipment in
Beca use of the simple construction and the extraordinary Naval hospitals was conducted by NCEL under the sponsorship
la rge surf ace con tac t ob ta inable , thi s method is p o t e n t i a l ly  of  the 7javal Facilities Engineering Comutuand. The investi ga-
economical and effec tive in pollution control , lion revealed that recent advances in medical procedures

coupled with the ever increasing use of e l e c t r o n i c  equipment
and devices do , in f ac t . pre sent electrical hazards which

N— I 269  a re  unique to h o s p i t a l s .  It  in p o s s i b l e , un certain circ,nm”
Feasibility Stud y for Employing Cryogenic Liquids in Salvage stances , f o r  p a t i e n t  e l e c t r o c u t i o n  to occur  u s i n g  p e r f e c t l y
Buoyancy Systems at Deep Depths , Apr 1973 , K. hi . Tate , M . E. “good” equ ipment. The hazard tha t can result in electro-
Hollan , AD759675 cation has been termed microshock because the currents and

An analytical heat transfer model has been developed to voltages involved are extremely small , and in normal circuin-
p redict the behavior of cryogenic liquid for possible ap— stances , would be negligible , The patients , who are suscep-
pli cation in ship salvage buoyancy devices at extreme ocean tible to this hazard have been termed electrically suscep-
depths. The gasification of rryogenic liquids to produce  a t i b l e  pa t i en t s ;  and the a reas  of the h o s p i t a l  where  th i s
buoyancy gas offers a considerable propellant cost savings hazard is likely to exist have been termed electrically
over other chemical gas generating methods currently being susceptible patient areas.
considered for large lifts at deep depths . Computations
m u s i n g  the heat transfer model for several simulated missions
indi cate that the nine of cryogenic liquids appears feasible N—l274
for deep salvage operations becamise the acceptable heat loss Lighting Systems for SEABEE Construction Sites , Play 1973 , A.
rates from underwater dewars can be significantly higher L. Scott , A076240 5
than those normally accepted for  s u r f a c e  dewars . A commerc ia l  f l o o d l i ght t r a i l e r  was p rocured  w i t h  a

35—f t tower and four hugh—intensity lights to determine itn
capability compared to that of the standard Navy floodlight

5-1 270 trailer , aii m] to compare  lig ht ou tput and durability of
Evalua tion of a Straddle-Lift Vehicle as a Container various types of h i gb nt sources, It was found that metallic-
!lammdlen/Transporter for Amphibious Operations , Mar 1973 , M. vapor-arc-type lamps on a tower at leant .11) ft high will
J. Wolfe , A0759676 produce the most effective lig hting for SEABEE construction

The ba nding craft retriever unit (LCRU) at the U.S. sites,
Nav al Amphiluious Base , Coronado , California , was used an a
test vehicle to evalmuate the straddle lift concept of c on—
t a j n u ’ r  h a n d l i n g for amphibious operations. The LCRU was 5-1275
:use u l  to b o a m h  and u n l o a d  a beached LCPI-6 l . u n d i u u g  c r a f t . The u~m llultn- C. impon euut Platform Cotustruct ion System for Use on
c .u r go  was as 8 nu 8 x 20—ft Marine van container loaded to all Types of ‘l. u r g i t m a l  T e r r a i n , ‘lay 1973 , 0. T. Gordon , I. 11.
2.~,4 tons gr :uss. In ,,ddition , the LCRU was used to h a u l  the  D u r l a k , 72) 764 1157
countainer up va rionus sand slopes and across unimproved An initfal n]evelo1ument study was completed for a versa-
terrain , and In: load the contain er onto a t r a i l e r ,  t i l e  p l a t f o r m  c o n s t r u c t i o n  sys t em to be mused by thue Marine

Corps in  a u r v type  of ‘m arginal terrain that might be en-
comuntered : marshe s , drift m u g  sand , frozen soil , etc. These
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; u b a t t u u n ’nu u . w o u b m l  In , ’  nusu ’d as fousnhations for arti l lery em— N—l280
p bac,.nomuuuts , hi- b un opter or VIOL pads , annI various sh,’lters . A Computer Mmuu ln’ l for Pnedi ctmn g thue L m u . , u 1 — l 3 e f l e c t m u s  B e s 1:u:m : s, ’
F or  r o m u s t r u n c t i o u n  a t  renmote s i t e s . n I l  components  oi t h e  oh tx lne m b i ,-m nt S m u i l  S u r h . u ,  m u g ,  Ju n I 1973 , J. B. l ’ u u c m , ’ si . I -
sO O t  m u m ,  tunis  I bun ’ h i  gbu t w e  u gh t  , easily han,b led by two omen, anu l Li-v . AD7 65 5lu u)
capable ‘f rapid asseunhby withuonut bolts or special tools, A Thur report ‘heals w i t h  t ime nu se of a f i m m i t e  e l , ’nnn , - u it n u de
sys tem u u : n m m 1 u u u s i - d  um I on-aled box beams covered by miutercom,— f o r  l u m e d u m ’ t  i i : ~ tine n’n’sp oimse uuf u ’ x 1 m m ’ u l m e m u t l y  surfaced su n  Is to
n e c t i u n g  m h e c k i n g  p a m n e l s  nu ns  s e l e c t ed  for deve lopme uut. Both app l i e d  I : u . n u l i n g .  .1 l a b o r a t o r y  t e s t i i n g  1m r o r e d n u m n u u s
thu be nt, arid pamuel c oonpomneu n t s  w o u l d  p n o v u m b e  b u o y a m n t  suppor t  de~ cn ihe m1  w h u i c h  was  used to  c h n a r a , - t n ’m u z e  tbnu ’  ce sp ounse  of a
omu 1mm ,. h e a r i n g  t “ n ’ m . u  nun . Tbne h,eam substructure c o u l d  he used p a c t i c u l . m r s o il , mu m this r u s e  a I u , ’ a n h m  sand , amu d a I ilne rg l,us,.
to elevate tIme platforms over un cleared sites , cm’ in forc ,-d pol yester surfa cimm g m aterial. f’ie lmh b e . u u t i n g

tests were counn iurted using aum 8 — i s .  u h i , u n n m  s teel  lu l a t e , aund
tine ,heflertio,ns were counparem l to those u t u t . ,  um i em i  m u s i n g  t h e
a n a l y t i c a l  compute r  ; n m o g m a n n ,  Thue him u ite element Inro granu

l m u v e s t i g a t i o m u  of the Seafloor Preronso lidating Foundatioun prov ed to he n’apah le of predicting tIne hue h uaviom of thu s iv;:,’
Conc ep t , lay 1973 , P . J. Valent , 0. A. hlam’cke , H. G. Herr- ol stabilized soil system .
mann , A076240b

The r e p u u c t  describes the pu rformance of submerge,] model
precot i s m u b u u I . u t i t u g  foun t  m u n g o . The p r e c o n n o l m u l a t  ion concept 11— 12 81 

— 
-
.a p p b u e n l  to su ’ .n l l o o r  f o o t i n g s  can reduice the s u b s e q u e n t  Desi gn C o n s i d e r a t i o n s  for S,-,ufb oon Fonutun lations :mri X,mck , J u i m u

stru,tare settlement by 80 to 90% load capacity. Projectemb 1973 , P. J. Vilest , AD7 62407
e n e r g y  r e u 1u u r m ’ , n , -n t s  o f  t h e  pump system are compatible “ n I h  flamiy p o t e m u t i a l  seafloor structure locations cotms ist u t
the e x i s t i n g  s t a t e - o f - t h e — a r t .  The concept  w i l l  be u s e f u l  exposed rock or rock w i t h  a thin sediment e ver. The design
for  s n u p p o r t u i n g  s e n s i ti v e  and/or heavy stnuctuc ,’s on soft of a fixed , bottonm —rm..sting structure inn such atm envirom un mun- n ut
seafloor sediments, poses a substantial problem because of tIne unevemumness of the

bearing surface and thur u sual accompanying stromug curre tuts.
‘flue report idetutifies probable locations of exposed and

1—1277 , , “near—surface ” seafloor rock; describes the rock snurfacu’
In-Place Ap lnlicati otn ,nnnh Performance of Maintenance Coatimug microre lief or rinughtuess and the rock mass integrit y ’, anub
on Naval Steel Sheet Piling, flay 1973 , C. V. Broui lbett e , B. examines and criticizes cock foundation conce1,ts,
hi , Dn i sk o , AD7 640 53

Several mn.u t ,-nials and app lication procedures were
investigatemb for use in the in—p lace maintenance painting of 11— 1282
steel piling. Coatinugs designen] for app lucatuonu to dry  Propellant—Actuated Deep Water Auichor , Aug 1973 , B. J .
sandlnlasted piling above the water linne have performed well Tay lor , R. M . Bea rd , A0765570
for 3 yea rs. Coatings uhesugnuem i for app li cation hetweeum A propellant-actuated deep water aruchom is belt,g deveb—
tid es , so that they are wetted with seawater almost mm- openh to moor deep ocean surface and subsurface structures .
mediate ly after app lu n a t i on , or for alup l ication underwater , The anchor is desi gned to have a long—tern holding rapacity
huave performed well for .2 years. Application above u.uater o f 20 ,000 lb and function i n  seafloors namugmuig f r om ve ry
was accomp lusheub by conventuona l spraying. Part of th e sof t  sediments to har d cock (ba sa lt )  ii, water  depths tin
app lucatmomu between tides and a few feet below mean low 20.000 ft. The anchor has been designed , fabricated and
water was accomplished by a special cofferulam desuguueub for tested on land, Deep water use of th uis anch or requires that
use on nteel sheet piling. A q m i mnk replacement modification it be expendable; therefore , surplus ammunition compomu ents
of the cofferdam reduced the time for installation from 90 are us,-nb in the launching system (e.g., gun barrel , cart—
mm to 30 nun and renulered to rofferdam operationally safe . ridge , primer), and a simplified structural shape is used
Coatings app luen i bel:uw water were specially formulated for for the reaction vessel. Thcee anchor flukes (one for cock
unubmr m.a ter brnush app lication annb successfully applied, and coral , one for sand and stiff clay, and oune for soft

clay) were desi gned to satsify the realm of seafloor anchor-
ing possibilities.

1-1278
Stainless Steel Flake l’igmentem i Coating Systems , May 1973 ,
C. V . Brou ill et te , E. S. liatsu u i , AD 912142L N-l283

Fif teen protective coating systems containunug stainless Enginee n imug Properties of Some North Pacific and Bering Sea
steel flake pigmentation m u  the finish coat were applienh to Soils , Aug 19 13 , H. J. Lee , AD768280
oandbl asted steel specimens and exposed 3 years in three During leg 19 of the deep sea drilling project , tIme DV
mar ine atmospheric test sutes , two of these being tropical. GLOfIAR Challenger obtained seafloor soil samples from the
Excep t for a sta un uleso steel flake pugmenteul rhlonn ~ ated Bering Sea an,h North Parifuc O,eanu , These were tested for
rubber finish over a oebh-rurem b zum uc inorganic silicate engineering properties including vane shear strength and
prim er , none of these protective coatm umg s demonstrated compressibility. The results were analyzed and conuected
superiority over the govemu nun emut spe cmfur .mt m nn alk yd con trol for the significant distuc fuan e unutrodu ced during sampliung.
“ystem during the 3 years. Since the conrec lmomu p uroneduimes used are baird on a number

of assnumptions , the corrected results are approximately
N l279 within perhaps 50% of th e correct pnnu luer ties . These
Analysis of Soil Stabilization Systems foe Marine Corps Use , estimated enugune, -ning properties appear to follow the same
‘lay 1973 , D. J. Lambio lte , AD9 12BI 5L trend as land souls and ran he correlated w - utbu m ules proper—

Rel ative merits of selected soil stab ilization systems ties obtained from totall y remolnied samples . This report
for use by Marine Corps engineers in meeting increased represents one phase uuf a project to investigate seafloor
Marine mobili ty requirements were established. System soils on a worldwide basis. Eventually a final report
merits were based on analyses of system feasibility, summarizIng ill of the individual phases will he prepared.
m a t e r i a l  cos ts , and relative logis tic burden. Analysis
procedures included def inition of a range of Marine Corps
requiremen ts for stabilization systems to be emp la ced over a 11-1284
wide range of soil types. The anal ysis was structured to Analysis of the Condition of ECHO Tower , Azores Fixed
address techno logy , human factors , tactical and environ- Acoustic Range , Af ter One Year at 1 ,500 Feet of Depth , Play
mental constraints. Study resuilts indicated several 1973 , J . F. Jenkins , AD7 64 056
stabilization systems with a wide range of utility, bmit none The conun lition of ECHO tower after a 1—yr exposure to
met all Marine Corps requirements. General ar,’as in which seaw ate r  a t a depth of 1 ,500 ft was anualyzed i nouuediately
system improvements are needed were ud e ntufued . after removal. After 5 days exposure near the surface and
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after removal from the sea , the onl y au ’eas u t  ‘nitira l
corrosion were sever a l p its found on the antennas . These ‘o - L M s
pit s were recoated , but failure ml the repair m m m . u t m m n g .  cumu n i d  E l e c i r u n a l  ku’-.ustan e Measurement of Conductive Flooring,
result in tube penetration in as lit t l e  is I yeac of a I I m -  lu itu ‘173 , P. J. Hea rst , Al1765571
tional exposure. Recosasendations for modufinat mu ,, : of ‘nu t- Methods f u r  h .zm sunun g the electrical resistance of
ing towers to increase their useful life . as a l l  as t l u a t  on n o n d u a c t u v u ’  u b o o t u u m g  at hospitals and ordnance activities are
future designs , are g iven. dii , s . - I , us reu - ,,naended that the method of the Nation—

- - al  I . u .  F r, .u,, t n o o n A ssociation Standard 56A be used , wi th
•n n n u n  mu - I n  t n  at  n u u u u u ,  • f u r  a l l  Navy conductive flooring

N—1285 .easnirm’n-,nts,
Anal ysis of a Dual Mode Desalination System for \ a v ,n h Bases ,
May 1973 , E. E. Cooper , ntJ1764055

A study was performed to determine the  t,’n l u t u u u a b  u n - i  ‘‘

economic f e a s i b i l i t y  of a dua l  mode dn ’sa luun .ut um u n , d e s m n e , Invie ~~m ‘on u w u t , -, - husulsion Epoxies , Aug 1973 , H. W .
combining a reverse osmosis unit and a m ultistage H a ’. t D r i s~ m , . . II t i  .1 by, A1l9 1 17.!1L
distillation unit. The function of the reverse osmosis u n i t  f u n ,  w a t e r  emulsion epoxies (Iwo polyamide cured and
would be to remove sufficient amounts of scaling salts from One ~~~~~~ 

un, ni renl l , a l w  solvent epoxy, a regular solvent
intake seawater to allow scale—free operatimmum of the flash eInsi , ..ui,l a spen u t u cat nor, alkyd system were applied to
distillation unit at temperatures up to 350F. A re vu n’~ cml sand lu las tud si — ri test panels and to steel panels with
membrane technology revealed that at 600-800 psi , s 1 u en u a b l y n , ’ .m i heoed a ks ’l I m a i n t s  on them , After curing, the bonding
b lended , open—cellulose acetate membranes or au ion exchange strengths u t it:,- test panels were determined. The pol yamm ne
membrane can reject the necessary percentage u u f  ,, a l  ntn g cured wa i ,- , , ‘m u l su o n  epoxy had very l i t t l e  bonding s t r eng th
salts with sufficient water flux to feed the flash d u s t u l l a  and has ,u - .un l i Ii’ torn from the panels. The alky d system had
tion unit. Thus the dual mode desa liu uatio m u ap1,ears tech- much l u m n , , ’ r  hondumug strengths than the epoxy systems. The

• nically feasible. An economic evaluation of the dual mode regular solvent epoxy specimens generall y gave a slightly
device , however , reveals that the cost of its product water greater bonding strength result than the polyamide cured
would be higher than that from a conventional 250F flash water emun b sm on epoxies and much greater bonding strength
distillation unit, results than the low solvent epoxy. Bonding of coating

systems was greaten on weathered paint than on sandblasted
steel substrates , No incompatibility with the weathered

5—1286 alk yd paint was noted, Test panels with these coating
Deep-Ocean Pile Emplacement Systems : Concept Evaluatio n and systems are under trop ical field exposure at Kwajalein.
Pr el imina ry De s ig n , Aug 1973 , 0. A. Raecke , AD767323 Coating performances will later be compared with bonding

A previous review of the state-of-the art of seafloor strengths.
pile emplacement indicated that three types of mechanical
systems could be developed for deep-ocean seafloor p ile
emplacement.  The systems a r e :  v ibca tory  d r i v e rs , sc rew 11 129l
piles , and jack-in p iles. Conceptual design for multi p le- Zinc-Rich Coatings for Aluminum in Seawater , Aug 1 973 , C. V.
pile emplacement conceptual design for multiple-pile em- Broumll ette , AD9 1575 3L
p lacement systems using each of these mechanical systems Aluminum 6061-16 coated test panels were prepared for
were developed and compared. The comparison showed that exposure in the harbor water at Port Hueneme , Calif ornia.
screw—p iles would tie the most effective in meeting the given Surface preparation of most of the panels was by a light
operating requirements . A preliminary design for a pilot— sandblast before application of selected coatings , but one
model screw-pile emplacement system is presented. series was merely washed clean with water and then with

mineral spirits , and another was treated wiht alodine 1200S
before the coatings were applied. Zinc—rich primers of

11-1287 various types  were used , topcoated with epoxy vinyl or
Test and Eveluation of Low Vebon ity Powder Actuated Tools , coal-tar epoxy systems. After 3 years of exposure coatings
Jul  1973 , R. 11. Bibbens , AD9I27481. over the Alouline 1200s gave good to excellent protection

SCEL conducted an investigation , test and evaluation of comparable to that oven the zinc inorganic silicates. The
commerciall y available low velocity, powder—actuated tools topcoated zinc-rich organic primers were slightly inferior
for potential use by the Naval construction forces . Tool to the zinc inorganic silicates . Several coating systems
requ irements were investigated , an industry search of avail— gave excellent protection during the 3 years of harbor
abl e tools  was comp leted , and candidate tools were selected exposure and indicated a protective potential for several
for test and evaluationu , Nine models of tools were tented years more.
and evaluated at NCEL for performance , safety, and relia-
bi lity. Two models of bow velocity tools were recommended
for inclusion in the SEABEE allowance , whereas the existing N 1292
high velocity tools were recommended to be deleted. Other Vibratory Locomotion . .InI 1973 , H. A. Gaberson , P. I.. Stone ,
recomisnendations were made regarding tool app lications , AD7fu7634
sa fe ty ,  maintenance , and training. A new method for accomplishing land locomotion by

vibrating a mass attached to a skid has been developed. The
mass oscill ates in an inclined direction , upwarul and for—

11—1288 ward , downward and backward, On the up-forward stroke u~
Snap Loads in  Lifting and Mooring Cable Systems Induced by lif ts the skiu l and pulls ml h u u r w . , m n h ;  on the down-backward
Surface Wave Conditions , Sep 1973 , F. C. Lfu , AD772515 stroke it pushes tb, skid unto the ground and the increased

The emplacement and recovery of large deep ocean cable friction mn h u h u t s  backslide , The report presents the es—
systems rontaioing in—line packages require a knowled ge of sentuals of the themuc ’n of op erattmu ’m . design chant , and
the dynamic tension and motions of the system under the reports on expenuments with test vkn ,l s
inf luaen re of surface ship motions , subsurface uunu’ ,nn curren ts
and other external loads . A two-dimensional l umpeul mass
mould was mi eve lopen l to sfmm alate simp ly connecteul cables .unml 11-129 3
in-line packages. Cable tensions and mass point position tlnlticnmpone iul Evaluation Tent of Harho, Oil Spu l l  Recovery
and vel oculy are determined by a finite difference method System , J un 1973 , 0. J. Gr aham . 72)912765
using a predictor-connector technique. The resulting mom- Development work performed fny ether gunve mnu n ental
puler program is applicable to single payload lowering, ageuncies does not evalnuate and recoinnend enluu i pment for
cable lay inug, deep sea mooring amid ulep loyment of large operation muse in oil spills , Ann nnrgrum t current need ,‘xnsts
undersea cable s t r n n n - t n i r e s .
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w u thin th e Navy ton a systeunatir rv- ,buatio n of available oil N—1 297
spill recovery cnuuopounent n um udmvi d aa ll y and in cnnmbination as Mobi le Ocean Basing Systems: The : : o u n u  m e t e  Scum, , - S u h m u - r s u b le
an oil recovery system Eon Naval harbors . This report and ., P l a t h u u n m , Jul 1973 , 0. A. Davis , AlJ7bblOl
companion mu arrateuf 16—mm film summarize results of the A study was made ~ m m tm nvest igate the I e.n su b i b i t y of
u m m i t u . a l p roj ec t  nnu uule ,’ a continuing WAVFAC pnognnnu to fill substituting concrete b u n  steel as the pnioa ry cu :nustrn uc t ion
this Navy need, ‘The unaumu emtiph a um ms of this progranu currently material in a s e l f — p r o p e l l e d  semi-submersible p latform . Of
underway at NCEL ~s a compara tm s- e evaluation of oil spill the confi gurations con sidered , II wer,’ determined to meet
contaunutient booms , skiunu,iers , amid related equipment res ultin g all of the stud y designu crit eria. I t  n m  : : c .ncb niu l ed  t h a t  the
sum the reconilnendationt of a harbor oil sp ill recovery system concept is feasible provided tbm .nt a - nbeni. not ex u . ’, ’ u h , u : h  375
for Navy use. lbfsq ft deamb weight is used : an underneath, deck clearanc, ’

of 30 to 40 ft above tIle mean water surface us acceptable ,
and columns annu l hulls (up to 60 ft in outs um le diameter)

3-1294 having a wall thickness tint exceeding 2 ft ice .nscu’ptabbe
Smoke Detec luuunn mum Hyperbaric Ch ambers An Experimental from considerations of forma luibity amid stren gth. The con-
Study, J0l 1973 , T. T. Fin . 72)9 1275 0 structuon , assembly, launch annul testing of a 1/10 scale

fhie feasibility of smoke detection b r  manned hyper— model , tm.unu - hnubl semi—s uhm, nersi l,le 1nl atfo ruu u is also de-
ba nuc chambers by measuring the total hydrocarbon content in scnihed. The model was constrn,cteul to verif y the Innu l u ngs
the chambem gas and b y water conuhe umsation on smoke luar licles of the sell—propelled p latf iumom fe a smbil i tv ntnud 5’, to ufemon:-
was studied, ml Beckm an 400 hydrocarbon analyzer and am , strati- the feasibility of a ssemb l imug available m uancret e-
Envur onnmr’nt/O une mm, , upient fire detector were asemh for thus p r u. uI:u c t s into a p latform , to evaluate ronstrmucti m, n tech— —
study. Tests were conulucted during a typ ical 1 ,000 FSW (ion . suqu~-s . am,:] to study means of linkin g platform modules
at the bavy exp erim cnut.u l divin g unit and with simulated together to fort, large lubatforms .
dives in both compressed aim and helium to 210 P5W using the
2.5 i nn ft pressure vessel ~t NCEL. The r e s u l t s  sh un, that 11- 1298
the Reckn uman 11), : hy d rocam b uot i  u : n a l y z e r  :,uethod is  i n u c o n v e n u i e n t  1973 l,ispem’tuon of Expe nn umu enta l 1arune Pu l m ug , Jun I 1 973 , H.
to use and the t m u v i r o n m e t , t / O t u e  u l u . t e c t o r  pen f o rmumed  s a t i s f , n m  - Ho hna~~. 3 f l7b7 i u ls
t o r i l y af t e r  n o t i f i c a t i o n .  l I n e  c ’ u ’):e r a t i v e  a n d  1: 11, ex p e r imu ’ n i t a l  p i l e s  in  P e a r l

ll .nnh uuur , Hawaun and t b , -  cnu u u 1u , ’ r ; u t i ve  p i l e s  in Cues Sal , : , C ai na
Znn n r , m e r e  i n spec ted  to Ja m: : . . ,  ry amid 1-Ja rcf m 1973 , r’ spu ’ Ct iv u ’—

N - 1295 I v  - Of tIne 121) piles that wn’ ne i u : .u . I s ’ e r t e o t  ly  remc ‘ m l  I nu,m
ln - Smtu Strength of Seafloor Soil Determined From Tests on ti-st iii Au g u s t  19 72 at P e a r l  h l a m h o r . ab o umt  h a l f  were me-
P a r t i a l l y  I J u s t u c b e d  Cores , Aug 197 3 , II. J .  Lee , 72)767635 dr ivu-n u ,m May 1973.  They showed t h a t  ‘ l ar t e s i a  attack was

The ma jo r  o b s t a c l e  to rational desi gn of seafloor greatest at the inut entidal zu : u ue  aum d that J .irnu u o ri .m atta ,’k was
f o u n d a t i o n s  aund anchors  has been a lack of good u 1mm al ity frequently gceatest at the mud l i n u e  Ca; c u ’ - n n s k u ’ I  s h c - a t b : i m r
information on the bottom sediment engiu ueering properties , was severely corroded with large um -n- f Or ati o n s at about thu r
Considerable engineering property data h ave been obtained mid—exposure zone.
through laboratory testing of core samples , but most of
these da t a  a r e  of questionable validit y because of sample
dist urbance factor. To improve thue usabilit y and credibi l i— N-l299
ty of l aboca tocy  test da ta , an experime n tal investigation Test and Evaluation of an 80,000—GPO Reverse :jsunu -si s Sna—
was undertakenu to detem,n ,moe the extent of disturbance it,- water Desalination Plant Mountenh on a P71111 Po::t uoum , J a n
volved in s e a f l o o r  soil  s a m p l i n g  and h a n d l i n g .  I n — u t i t u  1974 , C. IC. South , B . S. Chapler , 10714473
tests were performed and related to comparable laboratory An 80,000/gpd reverse osmosis (HO) seawater u l esa h inna-
tests , The soils tested were from the Santa Barbara Channel lion planut installed on an A.”Il’lI pontoon was constructed. It
w i t h  a t e m n i g e n o u s ( I a u u d  d e r i v e d )  or i g i n .  A technique based was tested to determine the performance and structural
on earlier work was developed for predictimu g in—situ shear nn,tn ’grmty of the plant. Based on experience with thin and
strength on the basis of laboratory test results. V,,nioxs other desalination plants , a number of recoouuuiendatsou,s ire
disturbance mechanisms including sampling, vibration , lomug- made w,th regard to design of fnutune reverse osmosis p lants
term nonrefni gemated storage , and water and air expansion for military use.
were investi ga ted and ana l yzed quantitativel y. Strength
reductions varyimu g between 15 and 50% were observed to
result from these disturbances . The in—sita strength p ee- N-1300
dictuon procedu re appears to be capable of compensating for Rapid—Ihandening Concrete for Repairin g Navy Concrete Struc—
all forms of disturbance except for those develop ing as a tunes in Any Geographic Reg ion , Aug 1973 , hi . N. l,:urmauu ,
result of gas expansion. AD9I6IO2L

Concrete mixtures , consisting of common accele rators
(either generic of pro1mnietary) ann ] seawater , were investi-

9-1296 gated iii the laboratory to determine their compressive
Engineering Properties of a Pelagic Clay , Aug 1973 , H. J. slrengt !u and also their strength of bond to o l d  c o n c r e t e .
Lee , P0768291 The various constituents were stored in the atmosp here at

Pelagic clay is a common ocean soil type covering over temperatures of 33 , 63 , and 93F , and the concretes were
30 % of the seafloor, Two hi gh qual ity box core samples of mixed is the atmosphere at these tenpeca ;uru .s . The cylin-
pel agic clay were ohtain~d and subjected to m ien and cog- drucal test specimens were cured and tested an. these temper—
mneersog property testimig. The results of tests on both alures in the atmosphere and in seawater pressurized to
coren were similar , inds caling little aneal variability. simnulat e a hydrostatic head of 60 f t .  S t r en g t h  t e s t s  were
The shear strength, near tine soil—water interface was about N made at ages I hr , N hrs , 21. Inc. and 7 days. Correlation of
psi , a rel ativel y h i gh v a l u e , anul the soil was found to be the strength data with logistic and ecnunosnic factors showed
virtually tncom lure sswhle op to a compnessive stress of about that rap id-hardening conuc :etes , hnaving adequate compressive
4 p s i .  When remolded , the s t r e n g t h  of the soil was si gnifi- and bond strengths and costing less that similar concrete s
enmIty decreased , by as mmmcli as a factor of six. The soil incorporating lnnopr ietany acce leratuurs , cat, he produu ’u ’uI
was also fon m nm l n.- be very compnes sihle beyond a stress of 4 musing either calcium chloride (‘1 .0% for low s lu mn n p corn ,‘eie
psi. A technique sian developeml for usi m ug tmiaxia l test and 6.5% for high slump) or ra l riu m nitrate (hi 5’~ fu u n u’ithet-
results to derive shear strengths below the level of samp- law or hi gh slump). The necn,mn,enu]ed concrete m,xt:, r,-s ,
(tog. The mesu lting strength profile indicates a very intended (or ptacement eith,’r in the atmosp here on in h a r b o r
gr adual inn m ane unf strength with depth. Implications Waters at auny depth to 60 ft. may hue mused by SEA BE t S in
regacu hing the use nub direct embedment anchors ice discussed, restoring ulamagen f or dcteciorated N n v y  conc re te  s t , ’ u c t uu , ’ s

si t n uate mb either ashore uur u n d n ’ rw a t e n  in any geogiap h~ u
region .
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0 - 1 , 0 1 C l a n s ~~f i e d  r epor t , A p r  19 7 4 , AD5 12004 was to sim pltb y the exi s tnn ug techmuiques -levebopen l by 11:3.1
f o r  c :i n st r u ct i m i g these Si m u mu.  roads . To .u c h ,u eve  n . h ’ s  oh : r i - u  —

live , mien .’ calm er—heads we cu- i n s t a l l e d  on, t I ne  s k i - u u u . u : : t u - . l
l i - I  III.. s u n o w b l o w e r .  Tfn e p u l v e r i z e d  stuow was d e p o s i t e d  a u m d  s y r u ’ .ml  in
Thernn.i l u l o u m u h u n : t u v u t y  Measunenneints of Cryoge nmic lmusn ml a t uomus 4—in, layers , which w ed - n oaupacted by r, n l k ii io the area w i t h ’

m l  B m g li  Pressures , Jan  1974 , K.  ii. Tate , 8. C.  W e st p inal , LGP D—8 t r a c t o r s , Thi s  m o d i f i e d  lr c : u u u - i u , s u - us It i n  r ibed as
107744711 it was performeul in tIne hurl ,] , b-u ! l’ um ,n’ ,l I’’ . a recoxmun em idem l

A s p e c i a l  t e s t  a p p a r a t u s  was  deve loped  to measure n u a t l  imue for I u u t , n r ,  smmmunc  t o n I  rum m i e s : t  s u m ,  ibis mew methn,d
ap 1n aren t  therma l c o n d u c t i v i t y  of powder u ,nsu lations at ui  ,m n ,: .m :,’ s t Ine s)un .c ml sim u -p :: m nt ,” l s- - u  nnuxers , a savings nu t
c r y o g e n i c  t eu i [nem, ,tu res  ann i  h i gh i m u t e r s t i t , : , l gas p m e s s n n r , . s .  b n i t b n  c o s t l y  u ’ :hu : l ,me nt  and u o u u s t r u n m t n u , i n  t i m e , Test r e s u l t s
The test  a p p :a r . u t u s  :1 mm ,, i sled of two coun t  e n u t r i c  c y l  i f l u l e r s  . oh:  t h a t  t I n e  u s I - . ’ :::s’ :, I., I t l u u ’* r ’ , a u i  1 n ’ : : , , , t i e s  and shear
w i t h  t i n , -  t e s t  l u n s u l a t i o n  r o n t a i n e n h  in the anu unn l us  b et w een  s t r e m u g t h s  c u u s ; u . m n  u ’ us c I u I v  w i t h  t l u r us e ‘b j,mev ur ns noa u Is

the  mc,: c y l i n d e r s .  ‘th e rnuna l c o m u d n u c t i v i t y  u n e a s u r e m e u n t s  were  b , u t l t  by po l v i n m i  m m  n g .  I n c  u s J - n - u  i m e , m t . a l i t ’  - ‘ vu ’ . l u - u : ,  h e l d  up
based on t he r a d i a l  hea t  f l o w  f r o m  thue o u t e r  cy l i n d e r  t o  t fne  u n u d e c  -‘ m n o u m t h u s  : 1  cl: , - : , ’  I I m a t h  i n  , prov I t : - ,  t u m u  .c r o a d s
i n n e r  cy i  : m u u l n ’ r .  Tests we r e  comuduc ted  a t  p r e s s u r e s  f rom 1 4 . 7  b u i l t  b y t Ime new c u , o s c m a c t  n o u n  t u ’ c h m n u q u u -  n i l  g i v e  sa t  in -
to 5 , 000 p s i a  aund a nomina l tennperature ditferenuce of 200 to factory semv ,ce.
52011 . four conumon l,,ose—fil, , 1uowde c-tv ~:u ’ i,,sa l;, t inm ns u i - r u ’
t e s t ed :  ver no icun l i t y  - uhiatomareous u .mrtbn . a ns i  i n c u r  g r . u . I n ’ s u f
perbite. Test results iu,mhic. ,ted that ion all four nuisun l a— l — l 3 o t u
tic, ns tested , a1upar euu t thernn,n i cond u ct ivity was onu l y weakl y Eanth heat Sinks i- u ,  ) u r , l e u ,r r r : : : ’ b  )u ,,n,,., S.’ucc c ,-s , l : ,g I’ll - 0.

dependent no the interstit i,, i gas pressure for pressnmnes C. Garg, : \ i i l t u S 2 ’12
, , b u u u ve 2 , 000 I, s i a .  Tim e : u :si i - i’ l l  u ur u ’n, ’ss o f ,‘. , r t I m  I , u - . n i  a u n u I ’ ~ b :  :‘ u u u . ui u r—

g r o u n d power ; ‘ i a m : t t .  .- ;u
~

- t n t i u : g  i n  a c losed  i~ ’cl  u - . s , ’c l , m n t e u b
u h u c a t u o t , s  i ,n i n n u : n ’  mc., ,, n l e t e r m u n e d t f u r u u g b u .i t , a n u :  n I t  ‘5’ ,ut

9 — i  101 c :muu ,h:mm ii:’,! a u : a l v s i s .  A c o m p a r i s o n  - u I  heat absorpt ion c - n y - , —

S t u n t , - o f  iii ’’ u’n r t  :nf t l e u t c n n , u u e c h a , i , u , i h  C a b l e s , Aug  197 I , J, m i t s of ‘‘- nr tI n ln u ’.nl sn afu per cu t m u c  h o m u t  osu u , Cuu o i l  t O m ’
Ft . P a d u l l a , 71 . C .  I n  ‘ ‘ ru b., . r b i , 7 7 , j S i m  - :a1u ., u m t n e .  u u h  tut u ’ r,- ,I e n t e r  and s t u u r e u b  ice l i e - n i  s u u . k - . -

~as
:0 s t a t , ’ — u : l — t b u i - — , n r t  s t n n u l y e m s  m u , , , ’ , , I s , n h , n a r i u n e  ‘ ‘ I ’ m  i n : — m .,rnied out hoc a specific set r b  . , f u , c,n l u n g  : , , : u i i t m ’ , n m S .  TIme

:m :e , I : , , : m : ra l c ab l e  1:’: b in , - - ‘i s’ rh :, ’se a’ r r  u , : , ’ a m n  c m l , ,’’. w h i c h  u m : mu ’, u , , c m son bias shown l i m i t  the  cost  of a,, ‘.,: tO I:, m i  - : i r k

i , u n - I u i ’ l e m- i e c t r n c a i , .m t u i ,’s w u t h  ~u n ’ u ’  m l  vi, n u n  nme s u hr r s . i b m , ’ a s i n n g  se lec t  ::,nukI : 1 1  i i  approx imatel y b amid i4 ’
~~ ’- 1 h um ’

puicposn ’ uu f  tfne v t un ’ Iv m. us I’: l u - I  ,n, areas oh rl,’ t cue ,:, n,’s so of a si :u c u ’ut ice h eat si n ~k , and . i p ) u r r u s i : u : . n l u - l v  II) aiud 2 1 1
that uheveb opment l’~ ’C”°°~ 

- . u u ) u I  he r u m I n a t e d  itt t.u ’l, ’ r ’ iu ’ u h the erns t m l  a s to re , ]  l u t e , - h e a t  s i u n k  at  s i t u ’ , ,  c i t h u  f u l l  and
.,rcas. ‘the .nlu I rcuu .mnl : mu :. l u n r t u - - i  a :t,’, ’ ,ni :nru- se ,irn hi , and 2—rn n , , m t , - m ’ t a b l e s , r e s ) ’ e m  t n v u ’l y .  ibm - r s u ’ u m l  I v o lu m e  u I  I I : ,
ex t e u m s i ve i t u t u ’  r s m , ’ c ’ . w i t h  “ I: u t 5 , —,,:u’ - h i , n m , i w a i  u . , h u l , -  m , , n n n j l a c  - e a r t h  f u e s t  s i n k  was  est  ima te ,h  to hue  0 . 8  and ‘ . 5 t i m e s  ii, ,

t u recs  and ‘ i n - u t  r u — u n , ’ , h u m , , , : . :  I u ml’ I -  users, E u n g u u u e u ’ m s  and v u )  mimes ‘ 1  v i m r u - u i  e at  ‘n’  u , , u u h  s t o n u ’ u h  i ce  n , ,  s i n k s , r espec—
t m  i e u , t i s t s  of s,,r mu : u n s du s cu 1 m 1 ! : u c  s I ron t h u r  ‘,: Li. ;‘.m c i m u  m 1 u . u t e d  l i v e l y .  I t  u s  cm .’ c u u u o o n ’ u u ’ I e : b  t h a t  e a r t h  s h o m i l d  I:, ’
in  t I n , ’ , ,  l i m b o -O r — u s n u t  S t u i . I v  n o ,  lu n u b ” : mm , ’, l , , , n n :  m i  b u , : p u ’ r _  u s  an alt n’rnatuve c- .m s t , ’  h i -a t  s t i n k  b - u t ’ I nu unm ted u l u u r . u ’. iomm ,
t ies , e l e c t n i u - n l p r o l u e r t i , ’ s . b: , m u n u i i  m u g .  t e r m m n a t  m a n n ’ . a n d  c losed  c y n i c  n u n u h e r g m ’ o m n nnb  IsueP c sOs l u - s t .  1:,’: , uu n -: ’ ‘f is sn o
ha rdwa mn- , n u , m m , u i r u n . n m u u u ’ . , u : , n  u u - I r , , : r , m , m , , , , h . n n  t : r r u u u g ,  a nd h u s t m u c y  p l i c m t y  a t  l u u w u ’ n i n s t .
of u - i , ’m  t r o — m r c b m a s , c a l c a b i n ’ - I , : ,  I rjuem, ’uut -

11-1307
0—I 11)4 On-’ :’ :o unm n., m t - I usa— st m g ati o n u - f  St r u c t u n c a l  i ) . u u : r n c m ’  f r m m m  P o u n u t
Tew h , u u m - u , l  l u : : , -  s i : n r u t n o t u  7 5 1 : : :  h ung .u 1— bil E ) 1110 , F i n u , l  “ l : : f : u , C a l  u l ’ - m ’ : : : o , b , u n n i l : ’ , : i , i k u ’ u I  21 b e b u r m i , , : ’ ~ ‘ ‘ ‘ I l  A m m g  1973 ,
l : m ’ v m g , n , ,\: ,g 1 , 13 , 1 .  F. ‘iu U . , r u u n c- . J .  K .  i’ a mh u f l a . II C. S, K . f . . k a b u a s h m , . 4, hi . S : b : u u n u ’ t u ’ . , -o i F l Oj . l
H ,  r . : : ’ , r k  . , T. R. K uu’ i uu 1:,,:,’: , I - J .  t a i n t , A1 I , i . ! l i b b L  The c m ’ ; : u : r i  n- mu i n  r u ’ .  i n , b u u r m a t  mum ,  , , su l  ; u l m r i u ’m gr.u p b m s o h m —

u ‘ .: u , 1 : r u ’ b : u - , u ,  no,’ ,, , ‘ . m l y seo h a v e  km .,’,, made oF tIme .1 i uu m . ’ u t u g  ta um ned , I m n m n , n ,z a 1unel u n i t : , , : ’: n i C e s t  r u - u t  mom, ui s h u n  i i , . ,  I

m m , ’ ., mu ‘ u n -c m u m , ’ ’  ‘ n i l  g u i .  ;u ’ -m is tn a n d  t I m e f i n a l  n i e s u g u n  u t  n t :  u i - m : n . n i l u ’  u . , u m s , ’ r I  l v  thur Print ‘ i u m g m : . : m I n I , : : , : : n , u n ,  il: ~::u ., iu:

-u 2 ui, : I.: c , , u b  m - . i  v u - t m 1 : , ’  t I n e n m , , u e l u ’ u i n , ,  u ”,m ,’,- ,ts, c 2 1 l u ’lu r :u ,u: v 191 3 .  The e a r t h u j u a l u  u- u- ,,-, u ted at 5. ” -ur  t I ne
b Il k )- I l )  ..“ ,, . . 1 , u ’ r . u i n u u o s  t r : ’ i r i : l m , n g  t r a n n s p o m t  ‘‘I t I . ’ il lS , R i c h t e r  su Is . n u md m m  na : . , - : i  s , u l , . i u , v u  u t  t u , u u l  m u m m e r  .h a nunage  I -

i n u s t , , l l a t  i o n  nm I I : . ’ ‘tm’ t ’ ; u .’:.’ , , m : , n : :  I m u ’ , :’  s’,’rs 1) s n u b  loor r,’s-. .I,’ t nt m l  I ’::, I .  : : , :~‘:, , ‘ I . u ’ u : . ugu ’  I : u : :,t: u’r, r::s st -r, v w i t h
) : u u n : m - l , i t : ‘ - m u  - h u n g : :  l u’ Im u mut i on ; I i i  vu: ,:; ., I s i n m n :  l u r e  u b . ’ s u g : :  u, ’c , ’ .b : , u l ’ I , ’  u : : . I  l u - _ u k : ! ’ ’  n I - . u , :  0., mm, , I :e’s,ul u ,i n u t  u u , . s , n t , ’
. t c i i n u t i r , u n , . u m n u  u u.n t ‘ ‘ 1  r ’ s t r  n , m i u , , m . , ’ r  an u l  inst u ’u m n :, ’ , l i i i , : :  c o t , d i t : u u , m s  ‘ m m  ::, m m i s- c u i - I  n ’ un un , ,’ : ,u h ‘ m m m l  o t m n u s i - u r u ’ s
u r’,, nmu ’:i - ‘ u :  rc-m fu m u ’:,:, m i s  ‘ I b u ,  I u , , - , m s  h , u r  these ,u u : , n l s ’,,’. c- as S t u ’ u , ; ni r ,u I . I . i nnagn ’  n i , , , :  u ’ m u u , c u ’ u h  ui t h e  1 ,8 ,  N a I l : ’ - s u b n -
l u m’ uu 5 : I ~~’i by u h e f i u i u n g t i m , - , ’ , -  h ,y 1no th e t u c a l  m i s s i o n s  t O u t  i n —  i,m’ : u i ’  “ - m l  I u ’ n m n t  ‘ l .g: :  k m : : , ,,, t . - .n II,,:’,’ — , t m ,m v  ham - ran k,., to
],i,bed , m c a u m g u -  .1 u t 3 ’ m ’ - - . u - u u  i i i  is’ ,- , u : u s s n n , n n  I , ’ ,  a u  n u u u m s  n u b  ,n I, r- — :  1 - c s -  l u u ’ , u ’ i .  - m n : t u ’ cs I .;; : ‘l u ::,,, t ’ ’ u i: m m  ri u u ’ l : b  1 . - u : : , ’ , : ann - h

. u c , . , u u u . C m ’ , n i : l : i C  u ’ r 1 i  n u r , ’ m e u n t s ,  ‘fbi’ . u n a l y ses i u . n c ’ u ’  ‘I,’ l,,,e,I t - ‘ u t i , , , i . ,  I t  - ‘ u ’  i r ’ ” r u : l ’ ’ ’
In e n u t  m u , . I : ; u u ’ t l u u u u l s  ‘m r tr .uuus p um rt ing, i u m s t a ll t u g .  , u u m u h  ‘ - ‘ - ‘ c u r —
iung ibm’ i’ ’—’ :‘ umnuit to uiepths ‘.f 15 ,000 ft ~:th u I  u i u : ’ , ’ I ’ .
sma l l  v i a  u’ 11, 1 1:5 cu ;- ,’ r u i u n n g  m m :  su m ,, n h , i c  s i . u t n ’  3. l . u g h t —  l ’ , — l lhI,8

t r , u : S  an nul ‘,, : m h u l u m u r  I c i , : u m ’ t , n  c ,’s a ’ u  a d e f i n u i t , -  C o m l n r e s s u v m ’  ‘ t n ’  t ,~ t nu : 1  u , 7 — 1 t ’ , , r  O l . b  r ‘‘I: , :’- ’ u Os! “‘‘ u s c ’ :  mu

“ 1 r r r t u r q u ’ u : t , a ’ ’ , I r u : : : , ’  p i : i a l  u i e s u g n s  f m - n v , - l e n in ; t n m : ’ .- n u h e r t ,  Se., -. , n t , ’r , , , , t ,~
,7 - , H. ml , IL - c u : ,’:., I’, 0 , , , !  :1’ - nO 1 , 2 ,

I I , ’ , t , : u , u l  ) u u u u _ , ’ m u , , : :  m , , - m t u o t us i n n  I ’— ’ unt i l ,’ ne b n u h ’ l e  tV u s , , :  ni O,u rrn c
~~

, ’ u  u n u n n ’ n _ s  ..‘ u ’  - ‘ i ’ t  m u : : , ’ ’ I h r u n u u u — r u ’ ’ - ’ m m : , ’’, ’ 1 : , , l . ’,

mod, I u u i  : , ‘ u t : : u u , ’  nu i m l  I p ,n r~ , n ,  i a h , I , ’ ha n ,lw’ai ’e . u : : , l bu y  m u  u t m n n f z  i u u g  s u b  tn: ’’ m g n  .1 I’ ’’ c i  I t ,‘r ‘ ‘ - 1 m l  ‘. nun V t  - n , - n l , ’ n ’ I u t  hI s t . ,  :5  ‘ m l  t tIn,-
tIne on,mb,,’r ‘ ‘ I  u u u u : u u n ’ u  i , , n s  exposed to the ,unul,-msea ‘ ‘i s’ , notu l u ’ s  :\uri ’’ Ii’s lb n i l e ‘ u ’ , I - ’ . - r t  u n ’ . I , , ’ u ’ tu : : : ; - u u ’ s ’ . :s u ’ c i : u ’ r m gi Is’ m l

m n - t n t ,  5, / , 1 : 1  :hev , ’ l u , ;um e nn t  a n t I  t e o l  mc,’;, ,, I n n s ’ ’ ’ bee,, c u ’ ’ ,, ,— i i : , ’  n , u u u n , , ’ ) m ’ 5 , - c u ’  u r r : u : p . u r e u l  n. : tin ci , m ’ m u g i . n n s  I ‘ ‘
~~~

5

m v u ’ u : . I , - u l  for m r ’ .’-’: t u g a t u u u n m  pr  u s  t I m  f a l  u : :  m l  r u n ,  :1  t lu e  ;u r u t , — earl mm ’s It e n s  i ’ . : m : u . I  t l : . n b  ten Inlocks no , ‘ u . . : - ’  I m u :
ti’ 1,.’ ; uu w m ’ , r n , u i ’ . _  - - ‘ ‘ r u n - I I: . ti m n , ’ , u , -un m , , : u n .  I t I n , ’ ’. r u : : - , , , tu d ‘ - m : , ’ ’I, ’n ’ , , ’ I O u ’ b ,  [ I n , ’

k ’  t i l l  c i  ‘ u : , , ’ . I i _ n m ,  i s  s l m , , r  ‘ ‘ I s ’ ’ . a u n n l ‘ t u g  u : m , n
u:: n k -  - b u r l ,  ‘- n  u : , g  m u n l  l ;s l ,  , w n ’, ’ In - a tm , ]  ‘ u :  I I : ,  ‘ u i , ’ I~ ’ , ’ ,’ I

inn ’  I (I ’: i l , :  l , l u ’n I ’ . , t ’ ’ u t  i l : . s ‘ l r ’ I  u r r ’ i  ‘ I _ u i : . u , , :  t l m ’ - . ’ t . , u u

S o c  11’ m b  Con s i  n u i c t i o n  T m ’ , ’ h u u n q u e  lu c  l u s t ’ , : ’ I ‘‘C I . , :  I Inn : 1
I c u -c, I’ c u r e : . ’ . ‘~ I Sutou n , A m n g  I’l l’ I , ‘I I, , T h n u ma s , , 12 -

Va ,n ’hr ,’v , 31:11: :1, 1:’ ‘n — I
E l u ’ v . n t , - u I  l : : g l r - o t r u ’ m u i - I h m c i m , u u  c ’u . n u b s  are , u u m u s i c m n m t u ” i  over l, s ,m i: u ,:t m r - u , ’ ’ )  l ’ s  O , i t  t g :  S,. u t , ’ :c- ’ - n :  I : k u - I  - \ I ;  c-

th, ’ ’ I m ’ u  s u u u , s  b i e l d i n  mm , , i n u t , , , ’ u i n , . ,  h,etween 1-i, 7 t , m m u h u u  St m u : , , n ,  b ’  u - n  . N,,,,’ : ‘ ‘ , tu - hi . b_ m um, m , A l t o ’ l i t I :
u n , , )  th in ’  i n i l l i a , n s  F n , ’ i u l  comjm i ,’x to n v,’ cargo ao l pn’ r s m , u m u n n - i  r r ~ i ’ n 1 , ’ ’  n IL u t . , I ’ l u ’ : t n ’ u n u n , ’  I ‘ u - u ’ : ’, ‘,, n r : I . u : i u ’ : ,  . 1 n , ulln u , n m ’ i ’ I , ’ ’I
in n ,nhn I ,em — ti r eu l vehicles , Thue ,nur lunmse oh t i n: ’ , ‘v m r  ,nuu ,:i ‘ u s  m u m , , : , :  t i u , , ’ , , k n ’ n c  ‘‘ ‘‘‘ I’  I ’ ’. ’ -b . . u v l u , r u ’,’ t n _ s h n u l u  ‘‘~ 

, . t t n , , i l

71—7

.
~~ ~~~~~~~~~~~~~~~~~ . - —S ‘~~~~~‘~~~S ~~~~~~~~ ~~~~~~~~~~~~ — . ~~~~~~~~~~ ‘~~~~~~~~~~ ‘ - ~~~~~~~~~~~~~~~ 

--—— . 
~~~~~~

‘.- - —



S -S 
S S

r~

Y .-, —‘--- . -—--

~~

.-- -. — —.5-,- - - . .  -,- —~- 
. 

, . —
‘-‘ . 5’——— — .

s , ’ r v n n ’,’ a t  N .iva l  sh o re  I. , ,  n I  m i l e s , ‘f lues ~’ ’’1~ ’ c m i  u u ,,u .n i 1 1 1  Il k
problems wer,’ attni l nnmt e mh to nuis .,m ,, m- t r i~n p n i u g  m l  I I, ” A F b u i n I i u - Sys t  m’s: f o r  t l i x u m n g  ‘Iwo F lmm n ,b s l ’ i u m a i  S t u u l y ,  Dec
brea kers  a t  less  t h a n  r .ete ,b  c u c r u ’ u u l  , umun l  t h i n -  b r e a k e r s  19 7 1 , 0 .  ‘a l , A l l l4 l u IhIu
lu ecom um ug u uuo~un’ rat uve due to n-xceos ,ve n 0cm ,, n n ih wit h ,,,, TIne deve I n u l u m e u n t  oh .n , F u a h n b e  leg  c’ Ihow prnm ;uru c i n
monut hs a I t en  n u n s t a  b l a t  m nun . TI n e Nava l C i v i l  E n u g i  m m m c c i  mug I I n n  m ml am1u l i I i  u -c i r u h a u n n i l  u’ 5. 115 g~nnun o f w i  i n n  Il ow r;n to is
L a b o r a t o r y  w u ms t hneru ’b mnre  task n ’ d to co mn dunc t  an n ’va I ma i i  mum oh des, c i  h e mb n u n  del ,, , I . ‘lIne amp Ii I m r  bnas Ii mn,’a r out1,ai blow
iruw voltage sw i t c h gean f o r  s h o r e — t o — s h u i 1m e l e c t r i c a l  serv i n ” , 

~‘ bm .n c.m u ’tn’r m vi is ci th u .n g u m , ,  ur I 50 am,:] car, so ,  tch flow from
Tests inc I unled time versus’ cnn n m - t nt tests in t i m e  4110—700 omue ou thmnur to ibm,’ other i Iumui ~u I n .tn I y .  Based 1I~0lI l Ime u-xper i —
ampern u range .n t 40C , SOC • h OC , .u u n nh 70C amb , i e u u t  tenope r a t  nn n m ’ s ,  n uu ’ ,n t a 1 r m ’ sum I t s . a n n u l  y l  i i  m i  u’ x p c u s w  i ons  a r e  nbeve lo 1,ed wIn I ch
Sa l t — I  lug c m v i  roun u neun ta  I t , ’sts cern- a l so  conudnur t eu l  m m  a cco ru l— u I u ’ . m r i y show t h e  m’h I n ’c t s  m l  t b um- ant ny c anm ,h [ m a s s i v e  l e g s  f l o w
aun t ’,’ n,- ,t h n a un,,,Im lied form of Pl l L—S’rD—8 10B. p .un ’a,,nete rs , tI nt- c,,,utrun h I I n .  an,] th,’ size annI l o c a l  ion  , I

th e ummtput ports mm an n l , b  m I m e r ’ s Iu ec lucmaunce aumm l llue y car, hum ’
used inn mhes i guu um m g a,, .umlu l m i n e r  n u b  a u le siren i I Inu e , .m~n a n  i t y .

N — 1 3 l 0  l n u m . n i y t  m a  I ex p r e s s u n u n s  to  l u r e u b i m ’ t t I m u ’  I :, ’, f , o n m a , n n , ’  , u t i n , ’
Devebnnpmemut of Sea—bce Strum,, Transducer , Nov 1973 , K. 0. am l m l u b i t ’r are also gIven. A mm x m u n g  u i  u ’ nnu n ’ , n  I cumo, 1 nrm s n’m I uI twi nu
V. m u ub re y , AD77 101,0 r h n m u , h l e  l eg  e i l , , m w  a u n m l u l , h  m , ’ r s  s t a n ’ ken I I u . g , ’t l n e c  t o  n t i s  1mw

‘flue uhevebo1,noemu t program b r  a sea-il, ’ strain trauns ducer t l niu l s ens designem l annul te st er l snn ’n ’essfub ly .
is  n]esc r i h u u ’ d , s t u n t i n g  w i t h  a set  m l  g e m n m ’ c . n l  m i t t - n a .  Four
l u  f f e r e m u t  t n , , , m s u l u c e rs e u - r e  u l e s i gned , h , n b r i c . , t e , h , ann I i e s t e u h
to evaluate th u-ic mecham u icab anm l ebectrucal intm ’grnty, N-b I llS
ap l u l u r . n h u b m t y  to ice testing, aund ease of fabricatioun. I’ceb imunacy Devebn1nuneuul oh an, t l e c t r , u u l , n ’ , n u n n . m i l Im i t  S m , m n , c e
Other nmmn nm n e rcia ll y av ,u il ah le embedment gagn-s were d i s n ’ u n s s - n ’ u I Ion Military Diver lI u’at iumg , i n m r s 19 7 1 , S . A .  B l i n k . L ,  is
as gnus~ s ib le In i t u n e  geune c a t  ions  of s e a — i c e  St n.m i n n  t mans— Tucker , II. P. V umn ul , K . 13, ili t nl n , ’ r uu k 011173065
mhnc , ’ns  , A br ’nn ’h unr ,u ] eb nuf  is u ’ x 1 u c u ’ nun , ’  u n t . m  I s i  I — ,  u , m : t , m mneub  source

h oc  h u ’ a l n m u g  n h u v e c s  c-as  :1,’ s’,’I ,, 1un ’ u b a , , mh  t , ’st, ’d , i b m , ’  I , , ’a ie r
p r o v i d e s  2 , 000 w a t t s  oh t l m e r u u a i  , - m u e  r gv  f o r  S l u r u r n u  s ,b , ’ l , v , ’r eu l

5—1 3 11 by Inot water to the liver tu l u nun g smu m I. H,’al nt 1urod,uced by
Protection of L x n v l i n g  Fnm,- I Liunes Under Piers ut Point Lomoa rn’ .ncti ung :nu .uguuesuu mu ,, allo ys w i t h  s n ’ , m e . u i , ’ r .  i’l n c ’ m m m , ’i c a b  a u m u l
Annex , Selu 1973 , II. S. M , n t , , , m u , H .  i5 , O r u s k u m , AD 9 i 6 l O l l .  m ’x 1 ,n ’ r i m e n t a i  d e t e r m u m n a t i o n  of tIn, ’ u I , , u n , m m t e r i s t u u  s of t he

f u , n u r i e e m n  p c m u i e c t  i ve  r o a t u  mug sys tems  - u , u c luu, l u r ug  a g m u v —  ln , ’at so ,nrce  a r ,  p n n sen ted  i m u g n ’ t h e r  w i t h  t O , ’  ;nh ys n a b a r —
e rnonenut  s p m c  u I i rum t u out I’ ’’ n u n  I aun ub a t a lne sys tem , w’e en’ . ipp I u n ’ u h  na ungetn e un t oh  l ine  l u u ’ u m c l m —  tm ’s I eul lu c  a l e C  . The nra, t i nun ot
to thin ’  f u e l  I i  mr s u m uden  .u p i e r  .11 P o i n t  tn,ma f m u n  u m u — s e r v u  cm ’ m a g n e s i u m  1u l a t e s  in  sn’ .uw. , t , ’c  e m s  f , u uu ud  to I n n s ’  .1,’ su l  I n ,  m e n t
I i e bm l 1,51 . Aft,’r Ill m n m u m t h s  u I  m- xposane , the  gov ernrn e mi t  Imea t  when the un agnes i  lion amu c -l e n s I’ l . um n ’ul mum close l u n . r x u m u t y
sI~ ’ c u l m u . n I  inn coaling systu’m (fllI , —P—24 44i I was ~‘er form mtm g to .,nd electrically sho rtem h to .m rath ,omh mu ,u,ater ml eu,h un.
b u t  t o m  t l nan  o r a t  I n - o t t  mv goon l  mv most  r u b  t ho -  mthn ,- n ,‘u u. u l  hog am, i r o n  p late. Co ,nt  r o b  ben I  hea t  o u t p u t is  F,d~~~h d e l  h mech—
sys t ems  u n d e r  u ’v a l : i a t i o n .  DENSO t ape , a g ru -a su ’  i n p r n ’g n a t enl , m u n i c a h  l y va r y i u i g  t h , ’  d i s t a n c e  hue tweem,  a n n u l,’ a mn , I  c a t I u . , , b e
ta pe , w a s  p r o v i m b i ng t ime best  p r o t e c t i u m u m  a g a i n s t  c o r r o s i o n , p l . u l e s .  The s i u n g le tnost  i m p o r t a n m t  t a n ’ t o r  c o u u t r o h b i n n g  t h e
but it us su sceptible to dete n iuunatuo n where f,mn ’ h leu ,ks, cea ctioun male wan fomnul to hue t I m e  p 11 n I t ine  e l e c t r o N s ’ , ’.

The’ effects of other cell operating para,neters are dis c , n v s , - u l
as i s  the  f e a s i b i l i t y  u m b  f a b r i c a t i n g  a h e a t  m c i i  f r o m  a

5-131 2 unnu nture of luowderen l  n u a g n e s i u m  annul  i r o n .  I t  i s  r o n c l m m i e d
P n u , c t u c a l  A~up I i c a t i o n  , m r, u I  E f l e c t i v e n e s s  oh Conmimenci. mil y that th e reautiot, oh magnesium allu uy s with seawater can
Ava i l a h i , ’  P u l s e  V o l t a g e  ‘ r r ans i e nt Sap~nr essor s , Dec 1973 , 71. p rov i u l e  s m m f l  , c i e u u t  r e l i a b l e  l ion ] s a f e  hea t  Ion o p e n a t m o r u a l
N .  S m i t h , ~f l77 3 Q 74 , o i s s i o u u s  to 1 , 000—foo t  n l e p t h s .  R , ’ f m u u e m e , u l s  u n e c e s s a r y  a re

9:ust u t i l i t y  1nm wen d i s t r i b u t i o n  systems at one time or u]eli,n, ’ated,
another hay,’ ramudou .i and permodic impulse voltage transients
propagated throug hout the system, In  manly cases thesu ’
tranoi u ’tits cause ma il u nnc, ion and p h ysica l nhamagt ’ to critical N-i 116
l r u , m d s ,  I t  u s  p o s s i l u l e  to reduce the  1,eak v o l t a g e  l , ’v , ’ls  if E v a m i l a t  u , , ,  o f  M u l t i — T a p  C o ,nnec tons  f o r  Use in  Nuus ’v t ’ u m u h n ’ n ’ —
many types of transients to a level that most critical i,,a,Is gn numnuun l Electrical Dustrubut i on Systems , Nov 1973 , Im. lb .
can trubenate , The r epo r t  covers the  n e s n m l t s  of tes t  a n n h  Haack , A D 9 I O J S 3 L
evaluation of live lypu-s of commenci .,ily available um1,,ui se Nanny mu l t i p le cou,neu ’ tuons ann’ utilized in secondary
voltage tranu s uemut suppressors. It wIns concluded that no nnr nununlengroa n ud , ‘lert nuca l u li strihution systems at Navy shone
type su ppressor t,’sted meets all time ren j umirememuts to corn— activities, These connections are very oftenu hamud tapu d ,
p b e t u ’ l v  p r u l t u - c I  c r i t i c , u i loads , but  m m,’ do e b l n ’ u t m v e b y  mt-el  and  as suc lu a r e  b u l k y ,  u n n e l n a l , l e , and n e u lu i n e  much sku l l
snow u~ b the,,,- requm rement s on a cost effective basis, and time to install. Mu lti- ta 1, feeder connectors have brent

nbeveloped to alleviate these problems. Connectors of nine
o ,annub ,mmtn m ne n s were tested and evaluated for Navy use .  The

5- 13 1 1 results of this , ‘valnnatiom n show that multi—tap feeder con—
I m 1 u , m u t  and (Ip ,’ratmnm nab Tests oh the Container Ilunpper , 9 , 0  nec tons  a r e  genuenab l y superior to haunu l sp lices , Connectors

‘111 , ‘1. J. Wo l fe- , S. K. im .urng, AD774469 with heat shrimuk insulating sleeves arm’ unsuitable for use
The container hopper is designed to attm ’m m iat e lIne in hot climates , while those with force fit insulatin g

swing ing motions of a maritime van container suspended from sleeves manumfactured by Rurnd y and Penn Union are unsuitable
a floating crane and then gunn le tIme container ntine ctly onto ‘.or use in areas where they mig ht he compressed by ice.
a truirk trailer. It was ulevelumpeu l nmnden the anm spices of the ESNA’ s “secondary disirihution connector ,” type 2bl FARGO’s
M a r i n e  Corps Development  . n o mh E d n i c a t i o n  Command and the Naval “underground insulated secondary conn,eclon ” type 20:
Fa c ubutues Eng ineering Coumnuand, There were two major phases FARGO ’ s type GU and Raychem Thermolit boot were not recom-
in the development ~ the hopper. The first consisted of mended for use in Navy underground electrical F,ower n im st n i—
impact tests on one of the hnplum’ n shock absorbers . The butiuun systems.
second phase was a fully operatmonal evaluation of the
hopper during the OSDOC II (offshore ulischan ge of contain-
ership II) exercise u s  which a m’ onta m ne n ship anchored I mile 11 -1317
off the Virgin i a n um .,st was anloadeu l with a floating dna,,,- , Improved Transition Ramps for ilcMnmr,lo Station , Anta r u t i c a ,
The crane Fow~ red containers thromugh the hopper onto flatbed Nov 1973 , F. W. FIn er , AD773064
semi-trailers , MILVAN chassis , and tandem rugs . Like the Wheeled vehicle travel hetweent linMurdo Station and
u rane , the hopper and t rucks  were on a f l o a t i n g  p l a tform. Wu lb iams Field us via a processed snow road on t h e  Boss Ice
Loading times as short as I m i n u te were  a c h i e v e d ,  She l f  or on an a n n u a l  sea ire road cross McMu,rdo Sound. The

critical areas of construction anul maintenance on the lie—
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‘lunul o road system are at points of transition from one road rods made ml g bass— hnb ner reinforced p lastin l:,Ii l’l ‘l u s t  ol

m aterial to another material, Three transition condit ions the CUP rods maunta uim ed by the Navy are ternui m nat en] by tn t

m a nsE iii  the road system : annual se.m ice to snow , snow to tin gs whic h were actually designed for steel w ur e m’ .l’ r and
la,,,h , anud amu n n u i a b sea ice to band , Each of the three transu- luave a short shamuk , A similar fittin g w i t h  a longer sinamuk

tnon /,utues has different con struction and maintemuanc e prob— intended sjm e rulic.mi by for ORb’ guy rods ‘..us d e s n g , u m ’ .I b y t h u r

bems. These problems were reviewed and field tests we’re Navy in 1961 , bun, the fitting wan. never lu ruml u rid . Iii 11 73

condnuc ted on various types of surfacing materials at Pont NA\-’FAC nequested NCEL to fund an unu lnr ,nvi ’d r’uuul u ,nun,, , , t”m r I r, u

Hnieneme , California , and Plcflundo Station , Antarctica. Tb,’ GRP guy rods for antennae Several I ue l ,h umu s m a l  i.,I ,ir en,]

field tests showed At’l2 a l u m i n u m  p lanking was more dur ui bbe connectors were found that are quite sunl ah ,Ie I n ,n u.’ I r .,ur

th an MO— N A b’ , but MO—MAT has su f ficiem u t strength to sulupo nt purposes. However , unei thec tIn,’ fn , ’ l n I m nst ,nll a l u l e u n ,ui une n ’ tors

vel uu cunlar traffic when it is properl y amuchoreu l . Time f i e l d  nor 11,. ’ h a ,  t o r y  instilled t 7 1 r u ’  u n , uw ’  i t ,  u se  hold n u n  i l :  l u l l
tests also indicated that when p laced on sea ice Ah12 a li aum, -  break-strength luote ntu al u~ l the guy ru,u ]s. hu e ,’ vets tnt t n , ,
m u m  p bankimmg anud PlO-MAT must be insulated to prevent sn nn f- connectors desug ined I ,,, the N.uvv 12 y,-ars I nne c u uuslv oem ,-

ace melting of the ice. IaI ,ricated in the NCEL machumu e’ sho1u . They w’r’r,’ u r u s t a h i m  ‘1 u’s
NUPLAGt.AS rods amid tested to ha m bure , Therm’ w m ’ n u ’  u nnu pull-
outs and all of the terminations lu c Id until the’ ,,nds h,rohn,’

N— 13l8 at a distance away m o m  the connectrmrs.

Polytonoida l Tunneling Thnnisten for Special ized Navy minp p l i -
rati ons; A Development Stuni y, Ja nu 1974, 12. Pal , H. A. u . .m luc u-
son , AD 77446 8 N - I  I_ ’2

Practical apln lications of ver n nicu lating or worm— like Rn- ova l of Oil in Ground at Tranus mni utter Site , SA\:’:,MSiA ,

motion were investigated. The bladder technuo bogy re quun med Gre,’ce, Nov 1973 , 1. B. O ’N e uII , J . S. imullma ms , A077794’m

in stud y ing the practical app lications was imuvestigaleul by 
The report describes the probu im’ m n .musu ’uh by t h e  accumu—

conducting an extensive indumtria l search which revealed batmon of diesel f u e l  i n  the  g n o u u m r b  ad j a r e n u t tnu l e a k i n g
that the re,1uired bladders have to he Cus tom made , Base ,h storage tanks mi the tran u smutte r sute , OuNV IUM S t a t i o n ,
upnnn the vermic ml ating motion concept a scale model nf a Greece. The on—site survey account describes t I r e  data

24—in, uliam tunneling thruster was de:signed and bm mil t ~~~~ 
collection techn iques emp loyed amud guves values of phys ,n.u i

bicycle m m m c c  tubes as brak ing tonoids; lIne thrnust anm l measnurements made , Chemical and buo logicab anal yses cern’

locomotion to the system was provided by four double-acting nude later and the results ml the anal yses are’ used to

pneumatic uylinders. The thruster operated satisf u muto n il y develop a hypothesis negardung the extent amid magnmtuu lm ’ of

when tested inside concrete pi pm’ po sitiou ned verticall y. A the oil contamination. Re couns u iendatuons  are made to recover

preliminary design of a tunneling thruster capable of opera- free oil front the are., by huum I,mng from coblectuonu pits

ting in a 8-It -diam tunnel is givm ’n. Other pol ential ap- to restore the soil to am oil—fm ,’,’ condition hmy bacterial

p lications of the concept are discussed. seed m tug.

5- 1319  N- 1323
Pml yuite r-Slreuegtheneul Concrete l, ,rr M ilitary Facilities , Dec llunuh enwater Sn Ie Sunveymog for CaInle Installations , Jan 1974 ,
19 7 1 , 3 . K .  Kee ton , II ,  L .  A l u m b a u g h , A O77 3 073  J .  II. C i a n u , [I, C . H i n o u u a k a , AD916 982

Ph ixtu cm- s uI pol yunen- n-eome nt-nom lar annul pol ymer-cement- This stud y was performed to determine sugnmf u caun l

concre te  wed,- formulated with (1) epoxy, pol yester , and pm opertues of umeacsfnome and nmustuore underwater sites for

epoxy-mu ry lal e m ,’sio s; (2) acrylic , vu n y l acm ’ta l u - , styrsne— sa lmmamune cable insta ll ationu , the measurement accuracies
hutan lienne , uu n d po l y v i u n y l i d e m e  c h l o r i d e  I . n t i r e s  it varyin g requmned , un,] the hardware anud techniques required to ohntamm n

fncop omtmons in cel a tiomu to the wei ght oh the c,’,ve,nt, Botbu data. The hazards to cables .unul the causes oh cable fail-

Type 3 Pontl.und amud rm’gm lated sot cememuts were uise u h , Cunr ing unes nrc examined. It was found thuat all signufurant at—

met hods i n c l u u d e d  low p r e s s u r e  s team , I n i g h Iumessume steam ’ cunacn e s, Eqnmi pment us recommended that w’u l l  perform to the
I c y  h e a t , and a m b i e n t  I . m h o r a t o r y  a i r ,  C o m p r e s s i v e’  strehgth re ,1umi m ed ,mu,,, nacu ,’s, It is nernummemudem l that: (I) t h u s

of cu,nmme ie w m t ln amud with u n u u l pol ymers were’ stnnu h iu’u l , m-q nuupmu ’nut he assembled im u t o a site survey kit ash m s.u l uated;
(2) the utility and .mrcmurau V uI sonic m,’th,,ds ml seafloor
m m d  sub bo t tom top o gr a l~h i n  s u rvey  i , m  t he  s u r f  zo,ne he deter-

5-11211 oioeuj I amm ,l (3 1 sup1nlemt .ntarv 1urocen lure s h,e developed for tIne
Mon itor, mg F’ro gc .mm nn Ion Nm-c South, Piube Stat iu ,uu , N ,uv 1973 , F. s m u m f  count’ where  soot  c on , ’lI, od s c a n n m o t  Inc u is e , l .
W . Bm uen , A12 77 ’lbI 72

An hvu ’nse  u I i n n a t e , , m . u t u u r a  I p r ,,r, ’,. sm’ s , a u m n h  r, ’on ot, ’ local moo
neress  i t a tr ’ cons u m b u - r a t  , u u m n uuf  e u n v i  n o u u m e n t , u  I f a c t o r s  f o n  N— 1324
nhesi gn , co ,,stnuc lmsn , ,,,,,h mainte nua,,,e of p0 1 m m  c .umps .en, d S o i l  I l e c b m a u n u c s  and t he  Adva nm , ’ d C o m p u t e r  u uu ,b . ’s , Apr 19 7 ’ , J.
stat i ‘u rns that ‘In f ten ml u st inn t I y from ttm uns e ’ Ion temperate B. Forrest • A D 7 7 7 05 I
climates. During the past ule,’.nnI e many of these factors luave The me~ ont nh uscnusses smurne oh 11w mm mc e uu utm p le-s s m u i b

hneen encounterm -ul in tlne r~ c m  t m m  a n d  A m n t a n n - t  m c  • hui t  few have mon leb s av . n  m l  a b l e  f o r  u n u b u n i t  I,, aulvaunred n- m’m~ nu t~’r n ‘rIm’s. It

been sniff it- n e nt  I y m id i m m c m l  t o  ;me me ni  t emugi need i rug a~np I u c a t i o n  1,novudes a bucuel mvems’ , cc rub the m neqmact ml recent cnnmp ,uten

i n  p l a n n i n g ,  bun i I i i  n g ,  m mm l ope r a t i n g  p o l a r  t u e  i l i t  i e s ,  The co~be advances  ‘p0mm rIm ”,’,’ I u l nme n t t wi 11 m m ,  tIne I n c  I I  oF soil
new Sount In P m: I , ’  S t a t  inn ,, ~r nov ide ’s .e m i n i  ‘I’’” urp[ n o m l on i ty  f o r  m e c h a m u  u r n .  Two I i  I I  mu r emut  t 5~u n ’s nu F mo,ie I s  .u cc - I , s c  uss, ’nI
monu lu rinug ,-rtvi ruor,m,’m,ta I Factors m l  f e e l i n g  u r , I m d  i ce  ca~r ( I l  v a r i a b l e  mod, , I t  mode l s  ha s enl  nu 1uo,, mnecne m u ’n ta  I d us t  m c m l ”
stations. l).,t .m c obI m ’ n le u l dm mn imu g and un i ter rumnstmuc lio nu uI and (2) e l a s t u c — p h a s t u c  no bel ,, mu, w’ Iunch ,I as l mm yte l u l un g
t h i s  s t a t i o n  w u  I l  he be ’,m el i c u a l  i n  a m h v , u n r  u n u g  m ] esi g un i oncep t s c m n n h m t u , n n s  a r e  s u l t e n  , t m l ’ u ’ s , ’ ub u p o n  ‘ I n s t  , r hehavmoc , Thue
f o r  f e i t u r e ’  s t , u t i , m m u s ’ mnun p o l a r  i ce  ca [us .  A m o l u i t o n  l m m m g r a m  ‘ l i f t u c u b t u m ’ s  u n v , u l v e u l  t n n u s u n u g  m ’ o l u r r n m m ’ m u t a l  u l a t a  1,, h u t  a
has  he , ’un deve lope-nI  to  ot , t a  i t ,  da ta  ,,u, f , n , m m  [ma m a m m ’ t u ’ r s  . u f l e c t  — sou l mu,de l e m , ’  con su,here , l  l , nm r ’ f I F ann i  t Im e m a l m e r  ne qnu m reme nm ts
u n g  s t a t  in , , , , ,  - m u ,  , ,st  r u i c t , u I ‘ r u  l u e r m an e n t  s ,n ,u w t u e - i  I s :  , l e f o n ,n , a— I u n  anu’ e p t .u I~I m ’ s o u l  roost  u t ,m t  ye mn,de I a re  frnesenl m ’n l  . The
t i n , , , l n n ’ a n u n n g  p r e s s u m n e , t e m 1u m ’ r . i t : n r e ’ , , u u m u l  s , u , u c  , u c c m u m u l a t  n u t , ,  m e l m u n r l  ,onc l , u d e s  t h a t  11,,’ m , u s t  l m n n e t f m n l  aven u e u I  f u n i m s u i t

f o r  i n m t , n r e  s i  l — s t m m m c t n u r , -  i m u t e r a c t n , n u ,  s t u i m l u e s  w ’ u b  I i n v o l v e  a
versati I, ’ l , ,cm ‘b t i ne  e . m n m a h l e  mm , m lu l  n m a n t e l

5- 132 1
soul I s,,,,’, tn,r s f ,ur G l , u s s  R m - u m u l r u r u ’m ’n l l ’ l , , s t  u m  (G R P)  An lm. , , , , , ,

Guny  Rnmn l s , J a n  1974 , H .  P.  V n n m , l , B.  W. l ) r u s l m u n . 1509 16157 ‘i I 125
Pm, ’v ‘‘mi s s u mnui m es ut t he -  N .e v a l  C i v i l  f . m n g u n e m ’ n m n g  l . a h m n r a —  S l u n u m u k a h n l e ’  S1’ l n r c  i ’ u:s ’ ,’ cs or U n n l n ’ r g n o n m u u d  D i s t r m l ’ , n t  t on

tony (NCEI.) .i,t~t the- N i t  “ m m m l  Rum eanm of S t . m , , r b . ,  ‘Is I NtIS) C .eIu l u ’s , Dec 1973 , P - 3. I ’ m  m s l  . Ab )’l 11, 91,91,
, r m , h n n . i t e n l  t h a t  end m u u , u n , ’ c t , , r s  u t , ’  t h e  c-,’ , u k u ’ s l  ~m . m r L  n i  gmuy  TIunem ’ m l u f l e m , ’ r u t  hm ’ . u t — s t u m m n k a l , b e  t u b i n g  s p l u c e  covers ,

e n ,  e I , , s t i c  l n u l m n u m g  sj m I i r e  m u , vn ’ r , a nnmh a v u u t r a n m z e d  sp l m e d
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0 , - m n -va aa t u - -I h r  use ‘m m , sp lures of b O u t - u .  I i  unde r— hoard storage f o r  col i n c  ted o i l  (3)  o i l  sk i  tnmu er m must h a v e
- ut : ,) -I ust r ib n j t~ m nu n cables, in..,. .u I the hus’ ,u l”’u h rut nlt abul e on— hnma cd pr opu l s i on I. ’ u n r , n : u , l a u n  s t a t i o n ,  d i u r n i u g  t he  low ’ slu,’ed

s p l i c e  m’ , , s , ’m s  u nit t he  0 m b ,  , u : m  : ,‘, eu l  stu b m m , ’  c,,s’,’r gave g : m r u u l  sweeps necessa ry  for numb mm ’ : overy; nun ,] I ‘i i  an operabl e
u
_
-c c l o r r m : , u r , n  e m h,,t In,’ lattem was mt u ,’I: uu:, r rc u,u,, t h y .  b:m ’ ~~w i n m g  romm l  i g u r a t u o s  for oi l  r e c o e m m y  car,  be a c h i e v e d  m t n mmg
‘: ‘smlt ~ of t h u s  . ‘‘ c s t n g . , t , , r , u  m m u b m c a t e  t h a t  :,u:u n ::, r c u a l h y  an A B S — c l a s s  s a ) v . n g ~ ves sel smel l as 1

,
551) GEAR and i t s  v , m—

eva , lab ’b , ’ heel —sl u r u i n kuhbe t n ib ,uu ~ n. t r uum l 1 1 nov , ,Io “ I  I e c t  ice hoard motor I .msnimu ,1, ,, A u,,, crated i u n  sf tI m e t e s t s  depo n e,]
m u ’ l mnu ’ u .[neuus ,ve p lu ’tee’t m u, mu  mo a s ;r i  n o n ’ ,,,r v r ,  a t  N o s y  n e t  v u  — no t h i n  do c u t un e mni  w a s  a s n e o m l u l e u l  w h i c h  i l l u s t r a t e s  t he  ul e—
tie s. TI’-- I’ ’-- - 1 ’  ‘n’ u i i i e a : — s h r m n u k a l n l , ’  t u l m u u n g  for Imug h lmbo Yed equipm ent for high Seat, r e c o v e r y  n - h  o i l  s p i l l s  am , ,]
s u i t m~~u v I m u e  11 , 1 m u i r  annul ta r flea ible shm p— to -sh nu ne cable the response of th e  hor umuns and s k i m m e r s  to t he  s e a w a y .
us r h n s t n i a s e ’ I

N-  13 11
s- i~ r The Coanda— Ef fect Oil- V oter Selnarato r : A Feasibility Stud y,
Jtoss tatn ’o lsn ,mom ’ls , Jan ,  ~~‘ ~~, J ,  II ,  C r i l t y ,  1507744 85 Feb 1974 , II . Pal , AD7141180

l ’ , g I : t  i,, tr ’ o emuamels n,u’re ooI’un srd on, wood specimens at An experimenta l investigation which establishes the
Port Humernenu ,- au, r I Kwajai •’ u i .  u b  tl,ese , one system was fo,moul feasibilit y of using lIme coanda—ef [ert i i i  deve b op imeg  an
to I’e b ’ e ’trer than the - timers amm el better than t I m e c o m p a r i s o n  o i l - w a t e r  s ep a m a t i o n u  i s  d e s c c i l u ~ d ,  Tests conducted  on an
st .anmlamnf alter 1 year ~~ exposure at Kwaja leis , exp en inuenta l model w ith ,mn oi l -ente r mixture containing 6%

oil showed I ),al, the oil cotnient u n  the effluent camu be
reduced m m less than 1%. A three—stage ueparatnr has

5— 1327 produced effluent :t , thue range of I~~, Coniceptuat designs of
Powen Line Traussignin, Su.’-am ’se ,uu ui ~irect imuo of Pnop~ega tio n -a practical sep u ru ;r u r are dus u ms sed , The space req ,mirements
D e t e c t o r  F,’h 1974 , N .  T. H n m a u , g ,  15D7 7 7050 f o r  a c o an d a - e l f e .  - s e p a r a t u r  when compared w i t h  typ i c a l— ‘ The report describes a umewl y developeuh pow,’r line parallel-plate ru ~~. - separat:rm s “f the name capacity is
t r a s s u e n t  source detector which camu locate a tra mu su emn t con sidn ’rahlv sma l, ’n. Analytical expressions useful in
source it ,  an e l e c t r i c a l  power sy stem b y showing  time ‘ l i n e r —  d e s i g n i n g  a r o a n d a - m ’ I f e c t  r , - 1 a u ’a I - - ,n r - ,f a g i v e n  s i z e  are a l s o
l i o n  of p r o p a g a t i o n  of the  tran sient along the power line , given.
The a d v a n t a g e s  of u s i n g  t h i s  d e t e c t o r  a r e :  (1) the detector
does not d is t umm b ’ the umormaI operation of the power system ,
amid (2) nt is l , ug b’ m t in wei gh t , s m a l l  in s i z e , easy to op e r —  5- 1332
ate , amid reasonable in ur :’st , Equui pmu -nt Ion l i e s t r u o c t i o n  oh ’ C l a s s i f u e n l  N a s a l  M a t e r i a l s ,

M a r  19 74 , 8 s. Ch a p l e r , P .  I, S tomi e , AD9 18222L
5-1328 ‘I.etuy shore fac i b m t m e s  have experienced difficult y mu
:.~I r e n n m e n t a l  Deve l opment  of Po tab le  h a t e r  S up p l y  I o n  New s e l e c t i n g  e q u u p r m e n t  for routine u l e s t r u c t i o n  of c l a s s i f i e d
s ou t h  Pole st a t i o n , Feb 1974 , 3. S. I s u l l i a m s , 150777 1337 m a t e r i a l .  To a s s i s t  in t i m e  s e l e c t i o n  process , WCEL has

tIackgrouod un forn atiu u rn aboumt the water su ippi v in  p u u l a r  t e s t ed  a c o n t r o l l e d — a i r  m n c i n e r a t u : r and one m e c h a n i c a l
r e g u o m m s  and the development  of t he  Ro d n ig u ie ’ z W e l l  i n  Green— d e s t n u m r t o r ,  O t h e r  e q u i p m e n t  has  heen evalnmatent in operation
land are presented. The design concept of using waste heat tests or by disc ussions with users. The results of this
f rom th ue d iese l  g e m i e m a t o r s , p r o c u r e m e n t  and f a h m i c a t i o ~ of te st rug amid evaluation are presented.
equipment , amid the installation and operation tuf an experi-
mental well at Old South Pole Station are described in
det aul , Problems encountered during the rxpenim .’n.t were not N l333
se rio u s , and the recommended changes are listed is part of Substitution of JP-5 A v i a t i o n  Fuel for  DF- ’Z Diese l  Under
the overall reconrunenn]atiofl to construct a Rodnjgun z Well for Field Conditions , Feb 1974, 3, S . W i l l i a m s , 150777047
the water Suppl y at the New South Pole Station. The report covers the work done to determine ‘mthethuee

JP—3 aviation turbine fuel is a sum itable substitute for DF—2
die sel fuel in the heavy equi pment of the Nava l Construction

5 - 13 2 9 Force when such equi pment is deployed on a large construm-
Cr ,s sh  Rescue  and fire Fighting For tapeditionar y Airfields — tiont project.
Concept Development , Feb 1974, T. 1. Fu , AD918221L

The r e q u i r e m e n t s  for  c r a sh  re scuu e and f i r e  f i g h t i n g  for
Marine V/STOL expeditionary airfields have been developed. 11—1334
The resnults Sh I V  t h a t  much less suppor t  than that of an Short—Term Engineering Behavior of a Deep-Sea Calcareous
a”er:uge a Irfiel d us feasible , The runway f o r  V/SlOt a i r -  Sediment , P lan 1974 , P. J. Va len t , Al3777052
craft is intr insically short , and emergency landing sites The engineering index paeauseters , primary consolidation
i r e  l i k e l y  t o  he’ ouu ,:e nhi siance from the rurne’ay, Helicopter properties , and efferti se-strm -ss strength properties of
rescue is , therefore , essentia l . A utility truck carrying a deep—sea calcareous sediment are reported. This short—term
skid—mounted AFIF /PKP tn ,un—ag ent fire-comit rol Unit iS suit— engineering property des, ri pt ion m of the sediment is the
abbe for use on mnmne ’ays and adjacent areas. For gear—op fi rst stage of an in-depth stud y of creeln behavior of this
landi ngs , runway wett ,ng us proposed us a subotitute for semlimen t during consolida tion and shear. The calea reouu s

‘ ronventmo na l I.’,,’ : u r g ,  Interim antI midrange recommendations sedemeun t sample bias beetu classified as an inor ga umic silt ,
have been made, according to the un n i field soil classification system. The

compression e,uuIex , C(C l . is 0.80, empirical corre latiomus
Iron term e sn ria l engmneeninig between CCC) and other , easily

N-1330 and rapirl ly—nme asur ed index parameters may be in error h~Field Evaluation of Open Sea O i l Sp ill Recovery Equi pment , 30%, The etfcrt ive angle of inte rnal friction , eb , of lim e
Feb 1974, D. J. Graham , AD 91696 8L sedimen t , whent normal ly consolidated , is 0.65 mad (3 7 deg),

Deployment  tes ts  of tv, types of oil cnnmtainmnn ent booms No sig nif ira u u t cnu shmin g of the hollow fonamin itera tests
and two oil skiuninnuers were cooductem l off Port }Funeneme , Ca li f- (Shells) conun pni sirug the coamse-size fraction of the sediment
ornma , utilizing the CSN S GEAR u s  a p r i m a r y  tow vessel and was noted in th e conso lidati on testt up to stresses of 1530
command cen ter. No oil was used but much valuable infomma- kfa (32,000 put). It was demonstrat ed , however , that thus
tuon was obtamned reganu lin g u)eltloyun netut techni ques and the coarse-size fraction does umn’lergo significant crushing if
seaworthiness “1 booms and towed skimmers duri ng procedures the material linen thai, 0,05,3 maim is removed , su ggestin g that
simulating oil n.’covery operations . Primary Con clus iuum is the fine-size tras- tu on s au ls , to dis tribute load on the
were: (‘1 ) the floats u,f oil contaurnnent booms must have coarse— si ze , teSt IS ’u C I  7 s m r l , , ,  n ’s
sufficient vol nume and waterplane area for adequate heave
response itt the open sea; (2) oil s lm t n mer s  must have one-
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N-l335 stock i tem 7930-855 , and Keep-Kleen , to supplement  CEL
Trenching on Shore and iii The Ocean in Arctic Regions: Technical Note N-1338, The test results m edicated that the
State-of-The-Art Survey, Mar 1974 , M. C, Hironaka , A0777046 MAPCO-Z’i’ME is safe , economical , and perform s as well as or

The objective of this study was to identify present better than GSA stock item 7930-855.
techn iques , procedures , and equipment that could be used for
developing trenches for cables and pipelimies in sea-to-uhore
installations in Arctic regions . In pursuing this objec— N 1339
tive , a li terature search was performed, Factors influenc— Modification of a Pneumatic Track Drill for Lsulerwater Use
ing Polar trenching operations include: (1) materials to be by Divers , Apr 1974 , G . L. Page , 150778333
trenched , (2) properties of permafrost and frozen ground , The Navy reli es on explosive excavation technm qnne s for

(3) depth to permafrost or frozen ground , (4)  sea f l o o r  ice channel deepenung and the emp lacement of utndenwater pipe-
scoring, (5) oceanographic factors , and (6) seasonal  e1 lines in rocky bottoms , Effective use oh these explosives

fects, For sea—to—shore cable and pipeline installations , requires that they be placed in holes drilled umuto the rock.

present trenching methods have some limitations ; thus , x~ ~r. 
A lthough Navy-issued self—propelled track drills offer an

recommended that a trenching device capable of operating ~n 
advantageous method of drilling these holes , they have

lan d , through the surf zone , and in deep water be developed quickly failed when used under water. Under sponsorship ol

to trench through at! material including rock and which uses the Naval Facilities Engm nee nin ug Conmsauud , NCEI, has success-
high pressure water jetting, normal water jetting, and f u l l y mod ifued a Navy issue Worthington model 12900 track
suction dredg ing techniques , drill for underwater use to depths of 120 heet , The main

modifications include sealing and pr essure equabu zing the
hy draulic system , sealing to the extent possible the

N—1336 pneumatic system , repositionin g the controls for better
An Evaluation of Modular Advance Base Electrical Bistnibu- di ver operator visibil ity, and improved lubrication of the
tion Components and Systems , Apr 1974 , K. W. Lucc i , pneumatic components. This report describes thesm ’ modifica-
AD91895IL lions , the test program , and suggests lorther improvements.

Modular or containerized advance bases , such as Qu ick

L Camp,  TACOSS , and Bare Base , require electrical distribution
systems which are not only highly reliable and safe , but N—l 340
also lightweight , compact , and durable. Electrical distm i- Analysts of Scale Control in Flutdized-Bed Heat Exchangers ,
b u t i on  components , such as power cab les , connectors , cab l e Apr  1974 , B. E. Swaidan , E. K. Cooper , AD7783,i4

sp lice kits , ground fault interrupters , pa ne l boards  and An experimental study s-as maul ,’ to determine the scale
branch protection devices , were evaluated for advance base control effectiveness of flumdi zed-b ed heat exchangers in
suitability . Four—conductor , type 6, round , portable power vertically oriented heat exchangers . The purpose of the
ua bles , with 90 C rated jacket and conductor insulation , granular solids is to enhance the deposition of any pn ecm pu-
were recommended because of superior durability and current tating salts on the granular solids whuc i ’ present a large
carrying characteristics, The newl y designed Bendix ClasS L surface area in the solutuon . A further purpose was to

connector  system which  meets  I I I L - C — 2 2 9 2 2 D  proved to be i n v e s t i g a t e  ‘‘hethen the mild scouring actmon 1nrodiiced by the
s u p e r i o r  to the o ther  connectors  eva lua t ed  becaune  of em— granular solids would elumunate and prevent tIne formatu~ n of
ceptional durability and resistance to salt—fog environ— actual scale and its buildup on the heat enclnanger s u r f a c e
m e n t s ,  Heat s h r i n k a b l e  s p l i c e  k i t s  are recommended for oun the bed particles theunselves. The lavorable results of
making  qu i ck  temporary cable repairs iii the f i e l d .  Ground t h i s  s tud y revealed that scale and its bu ildup can he elm s-

fault interrupters are recommended for providing electrical— inateeh by utilizing tIne flum di zed-bed technique b r  tem 1mera—
ly safe operation of electrical appliances and tools, tures above 240F.

N — 1 3 3 7  N — l 3 4 l
Oil Contaminated Beach Cleanup, Apr 1974, 3. J. Der , t ,  Ferro-Cement Construiction Panels , Apr 1974 , H. H. Ha ymmes , G.
Ghorml ey ,  AD778 329 S. Gu t h r i e , AD78 1644

A review of representative oil sp ill incidents supp le— Two desm gnms of multipurpose ferro-cenemu l coruntnurtmoum
menited by personal and telep hone interviews with persou ms pamue b s were eval u ated as to tlneir versatility for m m i i t a r y
onvolved in beach c l e a n u p  o p e r a t i o n s  as on-scene  r o o r d i n a —  a p p l i c a t i o n s  and their strength under fiexura l loads, The
tons or as c l e a n u p  o p e r a t o r s  has been made to e v a l u a t e  recommended pane l  desi gn has a t h i c k n e s s  01 1 /2  i n . ,  w i d t h
cleanup methods s u i t a b l e  f o r  f u t u r e  o p e r a t i o n s .  The selee- of 12 in,, l eng th o f 8 f t , cross  se m t i o r n  oh a m o d u f u e u l
l i on  of p rocedure  and equipment f o r  beach cleannip was found channel , and w e i g ht  of 86 l b .  L l t m m a t e  load carrying abu l u-
to de pend on the amount  of o i l , the  c h a r a c t e r i s t i c s  of t he  ty  of the p a n e l  u n d e r  s i n g le  f m o u n t  f l e x m r e  was l , ’,4 ’u II ’
o i l  as it hits the hearh , and th e type of beach contamina- which corresponded to an m 1tu m ate fleu cural stress of 4.300
ted.  The most effective beach cleanup promedunres and equip- psu for the ferro—cement material. Tests on the corrosion
ment have been identified and tabulated in terms of selected resistance of frcm o-ceme mut were also conducted i,m a salt
beach classifications . Recommendations for future work to spray chamber for up to 6 mom ,ths , Vusua l ol,oemvation of the
remove defirien nies of existing techniques are inc lmmd enl . panel surfaces showed rust staun s that indicated substantial

c o r r o s i o n  of tine stem -i reinforcement ; however , the average
um l tim a t e strength ~‘f t he  s 1 u e e t m e u m s  was no t  s i g n i f i c a n t l y

1—1338 reduced.

Evaluation of Enzyme—Catalyzed Cleatu i nmg Compounds for Use at
Naval Act ivitues , Apr 1974 , E. S. Matsnui , AD91 8952t

Effectiveness of five commer cma lly available enzyme- 1- 1 14 2

catalyzed cleaning c o m p u m u m s u l s  for treatment of grease traps Hydnani l t c Pressure lunte n s u l m e n s  for L-se u.s. nur k ung Divers ,
were investigated. Laboratory trots showed wide variation May l9 7~~. A, II , P a r u s m , N .  t ,  R n a c k e t l , 151)78 1677
in the efFecti vettess uI these cleaning compounds simnulated hu e need Ion .m r e l i a b l e  h i g h  pressure 11 0 ,000 lusu )
drain tests. sou rce of hydr amu l ic ;mower for use h~’ uluver s has bed to the

evaluation amid , r ,uuuI uf im ’ateon of two comme rcially available
hydnan ul i r pres sum re inte n sifiers . ‘Til e o l u e r a t i o n  of the

N—1338S u stenn ab merhannusm of the un te nu sutn ers as we ll as tIne mod—
Evalumation of Enzyme—Catalyzed Clean u ing Compounds for Use at t fu catnons unmade to each, ,mre descnuhu’d. Tests oh bo th ,  i n -
Naval Activities; GSA Stock ltn’,n and Proprietary Cleaning tensulmer s on, land and utnulerw ater as we ll as umeressany
Compounn ls , Feb 1976 , K. S. Pl ,uts um u , ADBIIO99R4L ref usemen ts to each system ad,’ u i e l in e at e d , Results undicate

‘l’his repnurl presenuts additional data on , ‘va lmu atuon of that the i nnt e n s u f u e r  con, ‘pt us sniutah l e icr nnunderw’ater use
t I n , ’  enzyme-cata lyzen f cleanuing cuumpounds , MAPC O-Z’m’ME 216 , GSA
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In ’ ,’ d i v e r s , I l u - s n g u m s  s n n i i a i u l t ’ h u n  I m u ’ l m I  ,nsu ’ w h i n i n  ke ’, ’1u ,u~nn ’ c m —  N — I  -n i
liO n, .5 nnm n ~n l  m ’ , e m n , I  i n , ’ I n n  rule’ ., mu ’  mugg e ’ ul ye ’t I i g lu e- n ’ m g l u t  mc , ’  11ev,’ I u m~u m m ’ n m l  , ‘T n ’s i  , ,u unu l  ‘va I out u n u m u  n n f  a I m I n ce’ ,, t n - u G r o u t  —

re m 1u i  re -n i .  I l u  s l uu ’osn  mug Sysl e ’s f u u r  I se by i , s ’ n- r s  , J u l  ‘174 , A .  9 . I’a r u s i
H. L. Br.,, kelt , A l ) 78h m ’h 4 ,I

l ) i v e r — m , n s l a b l u ’ uh s m - a l  i u uu ,r b , m s i m ’ , u e m s  a r e  os.’, h n ’ x t e u , r , m s ’ ,’ i v
“ — I 14 1  in, s i .u h ,, 1,/ u’ mm c c . n n u u u g m a l n h i c  u a l , l e s  a un n l  tu , s n - u  m u m , ’  s i m n i c t n m m , ’ s
S i .m , n n l . u m e h i z e , I  I I , e rdw’ a me — h u m  I n  I Sp u  l b  I ’ u u , , t a n n u m e u , t  B oou, ,s , ,iu ,n , i m u  muu u ky , , r u ’ .u s  mul t In e mm , m a u l  h n m t t , u n m , As u . u m t  oh a I ’ ’ ’ ’  gd _ inn
‘174 , F. I - C a n ump hue ’ I I  - AD 7 lI i ‘4’u a iu,nemh a t  i n m 1n r o v i  nug tbne ’  n1ua lily u I  t in  u s e  S r  ml l o o n  I , n , , i m ’m ,n ’cs  -

i i ,  n r c  p u n ’ t u l e s r  m i  hue ’s t hue ule s i go , mli v,’ I o~,n,e m nt , m m m i  , e ru u ’x~u m ’ m  , me ’u u ta  I d n ve r— nu lne’n.mt em l grmuu l nh us i’’’’ S n  un g sys lu ’u n w a s
test  l u n g  nil st ;etnu lun r , l u ze , I  I n , , ,  ,hw , ,r , ’  I or misc w u  t h u  ‘‘x i  su m m u g  annul  ‘lu -se ’ l o l neul  In ,, Inn ’ mi s eul  n u n  c u n m m j n m n r t n o u n  w n  t hu van i,,,,, gromit. ihn l e
new - N.no ~ o i l  s~m i  I I c o n t a m m , r u , e m n t  boo ,ns , Thus  h m a m , l w a r e , w In n ch f . m s t e u u e m s  . The e x l n e m u u n e ’ u n t a  I g r u n u l  ‘In s ;u , -m i ser  cons m e t s  oh a
m m , , s , , .  Is h l , onnm c a , , m u e c t n r  , .u t u e  i mug a s s e m l u l y ,  au m n l a h ,00m i muw s~m e u n I , h i  g I n — I  u u r m 1 u n ’  I n y m l m a n u  I i n ’ a o t u mr  u numup l e d  to a

I k l ,eueml , e t t a m - I , u , , m m n t  , cani l,e nusee l t o  q u n  c k l v  i n t e m u  mn u ,nme r t  and g u u ’ s u u u mug  u n v  u t y  g r u,, t ( nm m t qu amud u n n n h e r w ’ a t e c  cx, iu ,, uu g e.nbu in ’
ulep b oy  o i l  luomu ms of , n c m l , ’  v . u r i e t y  u I  m a n u m f a c t u m r e ’ r s ,  i m u u i u J u e  mu. c l i i ,  h a l  I n s  n ’ m u u u t  u noous p u m n u p i u n g  oh p m e u n n i o e u h  g m u u u n t  a :1

gf nm , m mi nI 80 l u s i  muve r a,,fu u enul ncr ss,n mu- .

N- 1344
Au nc h o n i n g  ii,  Snow , lee , a u nul P e r m o a f r o s t , Jon 19 7 4 , TI .  C.  n - i .h4 8
I h i r o u u a k , m  , AlJ782580 Ih ,n cges i , i ps mn Aml uhu m l  “m i s i. u , gm st u s  C m m r o u u a u l u u  i . A S h h  Barge

The ob j e c t i v ,  o f the ’  s t n m u l y was to im l , ’uu t  , fy  p r e s e u m i  I ‘s t , . Jue l 197 4 , 1. N .  l u - m u  ml , , ,51i78258 ,b
t e ch um i q ues , p r uuu u I , , mu ’ s , and e m 1 n m u pmem m t b e i n g  u s e d  I nun  an cho r  lime ,muh ’. ,‘ u , i “I hu e r g e — u  .u r m v  n u i g  s h u ,  i s  h~~~~ 

, h,s a new
ing  i n s , u u u s - , m n - c , I r o zen g n o n n u l , , e u i n l pe m m . m h m u s t  mu A r c t i c  t d u n n s l m , u m t  n ’ . u l u a l m u l u t y  t h a t  may u m u l I ,m, ’u ,m e  n i l  u t . n c y  l o g u s t  n u n
r eg io ns .  A u n c i n o n i m u g  e f f e c t  n v e u u e s s  u l epu ’ u n u bs  on tIme p r o p e r t i e s  it, i r  i s  nu m b , ,vmr nm , mu l , ’ vm - l n u p e n f  h m e a c h u e s . To u ’x 1u l o r e  m m l i  t m  my
of these- m a t e r i a l s ;  t l u e r e f o n e -  , i t  u s  n e ’ u u ’ s s  .n my to m uheun t  i f y m l i i m u  a t  m o s s  f t h o s e -  ne’s Ii u i  n m ug con ta  i u u u ’ m s  , LASH I , ,  r g e s

F the  p r o p e r t i e s  ol these- m a t e r i a l s  m u m  c u n n j n m m n c t i o n  w i t l u  l Ine  w e r e  use,h i, p e ’ r l u u m t n  a v .u cu ,- r.’,’ of Se,, tests ml , ummu,m. n.I, ,
te.c h n i q,uu ’s , p r o m  e ,l,u r ,- s , u,, ’ 1 eu 1 n i 1u ne mut  t h i n , , u m u ’  u s eul  l u n r  Ca l i f .  E x i s t  u ung F l , ’et .ns sn ’ i  s were  useu l to c n u , n u h , m r t  t e s t s
anu c h o n i n g  in ,  s u c h  m m m i  ‘ n a  I - El a se ’uh nun I i n d i t u g s  , meco mme o ’i.,— r e l a t e d  to ( I I  luarge  tu,e u n g ,  h .u rm u l l u n g ,  anm l u v , u u u u ’ u n v e c  l u n g ;  12 1
l ions  fo r  f n , t u u m r  r ,-s, ’ . u m u l u  m u d  h m ’ s u ’ l o h u me ’ mu t  of a n u c h o m s  ,uu , h barge ’ u n a c s l n , u i I m u g  ( r l n n s t e ’ m m u , g I  ml  sn ’.n ;  1 , 1 )  c a r g u  h . u u u u h i u n g
sys tems  f o r  n o n ’  m m ,  s n u n l n  , , u . , l e m i a l s  , m c e  u m l f e r e u l .  f r o m  barge ’s  a t  sea ;  amumb I - n i  I ue ’ l  m u ;’ t , ’ m f I u , i m g n ’  u n t n ’ d a ,  i n , , , , .

‘ b un ’  t e s t s  - u l e m n , u n s t m a l , ’ mh t l u . u t  m . n r g n .  h ’ . m u ’ gu ’ s f u n, , cmu un umt e m ,  m l
huarge—carnying sIn ups caun Inc huamun l l e-u l aind nun , I n s uj e ’d ‘v t i , ,

11— 1345 amp h u m b i o u s  l u u m u e s ,

Deve l m n p m e m u l  of t h e  CEL Sa lv ,u g e-  R , ’mn u te  A ss  n o t  an u l  L i f t  De-
vice , Jul 1 974 , 3. Ray b e s , AD782503

T h u s  re j ,o nt  m l i scus ses  the  m m cml [ m u m  anul  dove I opmem u t  of a N - 1 ,149
ml i ve r  ‘ S l i f t  a s s i s t  1ev ice  as .m p a r t  ‘ ‘ I  t h e  Navy ’ s So I vage’ A lnp I c a t i o n  u u f  F l u  m m l i ,  m u n m u  e 1u t C I .  Ii yul m m m i  I n n  ‘ u u u u t  u ’ ’- NV,.—

Forces P r o g r a m .  The d e v i c e  d i s r u m s s e n l  n u n  t h i s  d e p o r t  cum nu ,— te ’ms , J u l  19 74 , 6 .  H .  Fa sh ,bm .eu igbn , I. B . Dumlak , 1i13’, ,i ) i I i
h i n e s  t h e  best f e a t n i r e r u  of t he  H n i t u l e y — W i s c h h o e f e m  r i’m tote T h u s  i s  t h i n -  b u r s t  of  .m t e n u  P a r t  t e s t  ‘ c n u g m . e m  to  ul , ’ t  m c -
r ecovery  sy s t em and t he  f a m i l y  of c o m m e r c i a l l y a v a i l a l u bu ’  nun , , , ’  t h e  f e . u s i l u u I i t y  oh  u s u n g  I i m n u d u ,  co,ncu ’; u is t . - ‘ hu ’ve i ’’I ’ a
d i v e r ’ s l i f t  a s s i s t  d e v i c e s ,  F e a t u r e s  of t h e  u m u i t  i n , ,  I n m n l e  I l n u i u h i c  c o m u t r o l  n i m u i t  t h a t  s n  I I  Id e, t . eu ,,l  cu r  n c  i . m u u g u u l a n
buoyancy v a r i a b i l i t y , m n i l u l . s tab i l i t y , messenger c a p a b u i l ’ e t y ,  v a t i a t i ons in l u o s u t e o n  s,nc l, us  I b u n u s e  e s 1 , e ’ c u e n n u m ’ uI In a f um n l l —
annul  r e l i a b i l i t y .  I t  ‘5 drs i  gnenh to  be s i m p le  • sa f e , ,m nu h b c e  m b I , n u h m ’  Inn d u n g  ‘h’” r n  I u o m u .  1 1mm ’ hnv u h  c m ’ ,  I i  c u u u . s u u u  its’

e c o m u o m i c a  I .  A w a t e r  b r a k e  d,’s i gneu l f m m r  t h e  d e vu  ci’ p r o v e d  sensor  is  a k ey  m n u t n p m u u n e n n t  I mu t h in ’  c m m n u i  r u u l  nun,  ii - F s ; ’u ’r ,me ’, , l a  1
qu m ite effective u s  a s a f e t y  f e a t n u r e  m , n  s l o w i n g  t he  m a t e  of t e s t  r e s n u l t s  mm , ’ p r e s e u m t n ’ e h  s h o w u u u g  t mm ’ m ’s ,  i u m . n u u O O  of
a s c e n t  t h roug h the water r o l n u m u , , TIne a s s e m b l y was s u c c e s s —  I l u n u h u c  p r o x i m i t y  s e n u s u , r  n i s i u n g  h y m l m . m u l  m u  o i l  as t i m ’  “ ‘ u  k n i n g
f u l l y tes ted i n  the  l a b o r a t o r y  anud a t  sea and has hue ’enn f l u , , ; , The sensor  was’ n l e s u g n i - u l  by s , a l u r u g  a p~ ” u u m n n . u i u c
f o r w a r d e d  to the  h a m l u o m  c l e a n a u n c e  u n i t  m u  Ihawa im for in— proximity sensor unsung . m n ’ u ,,,stant vabume ’ ‘ - I  k , ’~ ’ u , , l n i s  nunu m lue r
service ev ,uluat 10mm , as the sem I  mug jmar ,mme ler, F e s r  r r s , u l t s  shu w t h m a t  : l u e  I , ’ , —

d r a u l i c  p r o x i m i t y  sensor  s - i l l  u l e tm’u i t in , ’  - I n s t  u n u e  of an
ohm cc i f r o m  tI m,- s e m uson  by me b a t  m u g  t Ina t  m l u s t , a m n c r -  te n a ‘ures—

11- 1346 sure signal. The ln e d l u u r m a n c e  r h o r a c t e c u s t u c s  nul tIme’ by-

Evaluation of a Symuthet ic Surfacing Sysle’m fn,r tIne Marine dran i l i c  s enso r  c m ,  e i , u t , ’ , l  web I n u nt i n theose ‘‘ I tine c o u n t  u c
Corps , Ju l  1974 , 0. F. G r i f f i n , A0922769 l . s enso r .  T ine s ensor  jet lucre v.mn i .m t io n wu th n h us i , m m u u e  w.us

This report describes two synthetic su u u l—s iu mf a cing also nleternumneu l ,
systems that .‘mpp l y p o ly e s t e m  r e s i n , l m r o m m n t e ’ n , and c a ta l y s t
to f i b e r g l ass  m a t t i n g  on t h e soi l su r f ace  to improve traf—
iu n.nhi l ity and decrease permeability. Part 1 of this report N 1350
i s a discussion of .u m , a n , u a l  s p r a y i n g  m i t ;  P a n t  2 presents Holograp hic lntenfenometmy Survey b r  Engineering 71,’.,suim e-

information on the penformanuce of a Iramler-monunted sun- memut Appl mu ’atuons , Au g 1976 , 6. Wa r ren , AD78 h I46
cessom to the manual spray unti l , Perso,,u,m’ i nisung these Several methund s oh holn ugma p huc inteni erom ctrv are
systems require trainiung in the use m t  alm lnbi catocs and presenutly available for eng ineering applications to 1mno hle ms
chemical agents , but under the rare ini l supervision f a concerning ph ysical measurement. These mm ’thn uu ls nun lunde
well—traineu l opecaton , app lication of these synthetic statmm and d ynamuc deformation analysis , ho log ra 1mhur ; m h u u u t r m -
surfacing systems is a i,un ,’— m i sk operation. FIn,’ fiberg lass— e la stun ty. ,m u tu l c n n n t o u r i n g .  The t e c h n i q u e s  can m e used l u

polyester system app l ien l by either the manual or lb , anal yze stn ,mctura l components , to u letermunu’ material proper—
trai ler—mounte eh u n i t  bu s proved effective imu im 1m ro v ung ties , I m u  d e t u ’ u t  material flaws , and to describe genmetnucal—
tnaf i ica lm i li ty and uherce a sing Ime cm e a lui l ity en fuel d trials. b y complex shapes. Example app lications , beneficial
Finn best performance , the soul snnfau ’e should be smooth anul characteristics , c n u t , n a l  aspects , and equiupm ent descrip—
firm and the in—situ soil dens Ity should he hig h; the fiber- lI o n s  are 1umese nted .mn,I discussed.
glass matti ng shemuld he free from w n inukb e- s and well anucho ren l
on the edges; and the speed ni  vehicular traffic shouln l he’
relativel y slow to prevent time whin e-Is from overtaking ntanu d- N i  151
ing waves that may form in thin’ re sm n—fi h e’r gl .us s systu-m. The Fle x ible Breakwaters , Sep 1974 , D. B. Jones , AD7 R 6369
resin cures in 30 mm to I hr an,l calm be applied by the- Several apparent advantages relaten l to logistics are’
trailer-mounted usit at the rate’ of 2 ,000 “I it/hr for .m noted for a fb m u a t ing blanket type oh transportab le break—
1—lb/ sq—it system . Several typ,’n of a;m~ubic at i o ns are de- water , However , thin semnfare covers are not very effective
scrihed , as Wave h ,amn iers , (The known data on w a t e r - w a v e  damping by
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shallow—draft barriers of matly kinds are reviewed , and the anual ysis was performed using three different methods : (1)
d a t a  ace reproduced inn the Appe umdi x .) To more f u l l y  e x a m i n e  t h e  Nava l  Resea rch  Laboratory FAIl di agra m , (2) Linear
the poteuutia l of thin , flexible barriers , .m supp lementary Elastic Fracture blechamm ics (LEFM) with KID data derived from
process for reducing wave energy that h as not beenu exploited Charpy V tests , and with KID data derived from instrumented
heretofore - dissi pation in a viscoetastic solid — is in— Charpy V—notch tests of prernacked specimens , and (3)  the
ves t i g a t n ’ ml ; the linear theory is used to derive a formula Pressure Vessel Research Committee (l’VIlC)-momiifieel LEFM
w h i c h  r e l a t e s  energy  d i s s i p a t i o n  in an impe rv ious  v i s c o-  me’thod with KID data. The fati gue aumalysis was performed
elastic bbanke t to wave heig ht reduction. Numerical results using two methods, the LEFM crack growth model , and the
for a luigh—damping rubber indicate that emuengy dissipation ASI’IE—approved stress—cycle (S-N) approach.
in a thiun surface cover cannot satisfactorily supplement
other processes and mechanisms if the wave period is greater
than 2 or 3 sec. N-1356

Removing Rubber From Airport Runways , Sep 1974, II. P. t’ind ,

- C. W .  M a t h e w s , ADB000 4 1OL
N-l352 The Navy has special problems with the rapud build-up
Reinforced Plastics Lammr mate s h’am ,ebs - P h y s i c a l  Tests  .unnmi of rubber on train iung runways because of the requirement for
S u r f a c e  E x a m i n a t i o n  of Panels Eemoved After Five Years of sudden braking to simulate shi p-hoard landings . Various
Exposeume , Sep 1974 , 1. Roe , K. L. A lumbaugh , AD786349 proprietary chemical agenuts for removing rubber deposits

Sets of rooted and unm ated g bass-re infomced epoxy amu n l from rumuu.’.mys for aircraft were tested to ascertain their
thu e rmosetting polyester laminate panels have been exposeml to compatihu l uty with runway joint scalers amud epoxy patches.
the atmosphere at Port Hueneme’ and China Lake , Calm , and at Comluarisons were made uI  how effectively rubber was removed
Kwa jaleun , Marshall Islands , A fourth set was ma m nta m nm -n l .11 buy the various agents , and by water hn lasting and mechanical
CEL as a control. Results of physical tests performed 0mm abrasionu , Age unts ionm eelated as carbon removimug compound ,
the panels exposed at the three field locations for all FIIL—C”J ’uhO 7A , causenh epnm mu y patc hes to crumble , but the newer
periods u1n to five years , and the results from the same nmmhbu’ r remnuvers dud lot harm properly made patches . The
tests on the control ç,anebs are reported . Comluarusoun s uu l nuhuhen remunv eds may soften joint seals bar they did mmxl seem
the meaun and standard nieviat ions of the tem us ibe slnem ,gth , lu harm them , In performamuce tests on small areas of nun—
compressu ve strength , flexural strength , and flesunab moods— w ays , those ruhuber removers which had the least tendency to
lus of elast ,rity are presented. Also , panels exposed at spread were time most eflertuve , Thm rubber deposits are
the three sites for five’ years together wuth the ron mi mu ml removed from rumuw.n ys a lit t l, ’ more’ thoroug hl y by waler
panels stored for that lemu gtin of time were examined V i i m n , n i -  blasting thamu by the chemical rnmhber removers ; water blast—
ly : their surface condition us reported. Weather data from imug hoes slig htl y abrade tIme nunuway, but the damagu’ a;ulue.mr s
the test sites for the enture test j,er,od are jnres n’,, ten l , to be inconsequme cutua l . Water blasting us recoin~nnenuled for
Based on an analysis of the ulata obtaeu un’u h from thin- phy inn .e l r l e , uunimng ,,cm’ .,s larger than 100,000 sq ft . hiecaumse of the
t e s t s  of the  en p o sem l p a n e l s , the general—purpose luol yt’slu ’m cost of moving the heavy equm u pment to th,’ rumuway, chemical
laminate pemformen l better than the general-purpose epoxy agents are rerooune’nded 

‘for smaller ar,’as , or where water—
lam nmn ,ate; gel coats are superior to spray-on coatings; ann,I blasting equipment is ueol ava u lalnie (e.g., overseas). Floor
coatem h panmels were snupe nior to mmncoated panels. samum h ing ma ch ines .uce too s m a l l  aund s l u m w  f , u r  r e m o v i n g  ru ln h en

excep t perhaps for use cmi smal l  ç, a lehes.

N— 1353
The Fat,’ of Spille d Navy Distillate’ F,uel , Sep 1974 . P . J . N—l 3S7
Hearst , ADAOO2ZSb Low Profile Conrret,’ Mixer , Ilu t 1974 , A. L. Sco t t , A67 81u397

Lahnnnatory weathering studies of four Navy uh istillate The requirements an,I s1mecifications for a low—profile .
fuels nun salt water showed that in t h i m k  h n l n n s  (5 mm ) the nlieseb -engine -po n ,uered concrete mixer were developed , and a
m a j o r  p o r t i o n s  of the’ oils did umot evaporate to one week, prototype nuni l was desi gned and built , The u mu nut can he
These fuels are thus relatively pemsisten ,t oils , The phy- loaded into a C-l30 or a C- 1238 aircraft without dis—
s i c a l  p r o p e r t i e s  m I m I  not r haunge  m a r k e d l y  and the  tiuic k matut ling, is stable when towed , has a eater me’ter instead of
emulsion , on mousse , ob,tai uued wut lu Navy special fuel oil was a water t a n k , b u s  a hy d r a u l i c  system to rep lace the cable
not o b t a i n e d  w u t h  thu . n l usti il at e fmne ’ls, Very thin films hoist , and has a hydraulic vibrator instead oh shaken cams.
( 0 . 1  non) e v ap o r a t e d  m u n c h  uu , , ,n e r .m p i d l y ,  l e a v i n g  r e s idues  of The n u n i t  has p e r f o r m e m b  w e l l  uumder  t e s t s  amud d u m n i m n g  in-
a h o u m t  5% , whr’r,-as Navy special fuel oil left residues of se rv ice  t e s l s  to d a t a .
65’~. The weathering characten ,sii cs ne c relatenh tuu thu-
d u s t i l l . m t i o n  n .u nmge ’  as unhowum by gas chunnumatographic compari-
sons. 11— 13 58

Diver Work Systems , Oct 1974 , K. N. Coruhy . ADA002~il7
For thc’ past 7 years , the Ci s ’ub Enug m ne r-n ing Laluoratory

N-i h’i4 (CEL) has conduicteu l re’search and dm’vrlopment ott diver work
T m ’ s t  , u mmu i  E . v . , I n n . u l  ‘u ,, um I Anus ,’. an,l Cu ,nnuectnnrs ton Shi p—to— systems imi support of Navy s e a f l o o r  c o n s t r u c t i o n  amid s h i p
Shore hm ,ust ,’wat e’r I’camusfem . Sep 1974 , F l .  Camjmhell , salvage. U,ude r tIne sponsor slmi p of the Naval F aum l itie s
AD 7 SIn ’b bk E s g i n e , - r i n g  Command and t Ine  N a v a l  Sh i p Systems Cn , m n ,, emm d the

h o e un,I hums n - u  m m u u n n ’ m t u n n  n ’u ’nu po eu en t ts  t h a t  are .nl 5ui urah ,b e program h,ns progressed from time evaluat m u m  of nmnpowered h a m , ’ 1
for mm c m ’ mu ski p— Inn—shore s,’wag,’ I r.ens lem nfmerat ions u r n ’  t o o l s  t h r o u g h l unen mun al  Ic anmi hy draulic pnnwered tools , and
n ’ l enmt e fu ” uh , m ini tfnr c n’snn l t s of h ie l u l  end lahunratory tests u hnse r—umpera tm ’n l work vn- h,c l es , The’ current program is in-
u r e  1,resemutpm f , lInu s ,’ cl ump u ng arud mount m ung 1u r u ,u m mbures are vest igat m u g  root m e l  Ie,i methoil,, mm I m ’ecavat n vg rock under-
eva I u i . , t e , I  m m m i f~uu s e ’/e ‘ r u n ,  u tn ur system ten,s n Ic strengths ire W . u l u - d  . These m O v e s t  u g u t  i ons  Imave’ s h u n w u m  t h a t  o i l  — h y n t r a n u l  i n —
e s t , m l u h  ‘. 1, ,” L An , m ’apu’m u m e u n t a l 1 u 1 . i u , t  i n  h u u u u n e , amu e ’xpe n imeuuta l powered equu upm euet u s  “st f o r  most n m tum i e r w a t e r  w o r k ,  Systems
m, u l , l ,u ’ r . u 1 n u u e  k — m m  sm nuu ,, m , ’u I h r ,m n uz , e ’ cmu n nne ,  t o m s , an m u l  ‘ l/ 4 — u n e ’ i u  m u s i n g  se.us’ . m t , ’ r  is a h y n l m a a l  i n  t l m u u n l  o f f e r  man y  p o t e n t i a l
e n  ‘I n - I ’ . , u n m h —  i y j um ’  m I .ump m ng rn- nt , ’ r u n  I Wn’ cm’ I , uu n nm l  to lun’ I him’ best — an i va t u  t n  gn’s ; however , s nc cm ’s s fum I lo ve I opmm ’ u m I oh a I’ cart ira I
s n m u t , ’ u h  m , m l e m , . u i  ~~ t h e m u s ,  t , ’s l e n h l , ’r  e . m s t , -  t r a n u s f e r  um pe ,  , n —  s, ’ , u e , n t , ’ r — 1 , , n s ’ ,’re d m m utm , r ii,,,. un u ut vet  hem ’s . , , h u e v e , i  . 5  varmety

me t es. u i  ojmu ’d.,t m tuna I ‘ m u  I h y d r a n m i  i n  1mower s , u n u r r m ’ s  ann I  compal i h , l e
“I s  h ,un ’ r Iue , ’un ,h e -ve b rupm ’ m I a umul  dn ’ l  i vere ni to  op enat  iouna  I Navy

mum , I s ,
‘i-I I’I5
F rau teun .’—Fat ,guiu. ’lnn .ml y,nus of F ; xp u ’ m m m , ’ m m t , u b  O i v u u m x  l i u n u t  Cunm —
hm l, ’s I, , Sep 1 1 7 4 , 1 . H . ‘l- ,usu ’,u , JlI ,\nI,, 21’b’i

‘ [he mm . u V V  i .sluer un, ’ n ut  ‘ m l  l t u v  , tug I ’ m,  m l  Cnm n n p l cx in w,is -tuna lv—
tu ’, l f n , r  I r u c t m u r m ’  . u m , u h  h u t  uguen ’ rq ’s ,sl ,, unu ’e. Flue l r .,mtum r,’

I I 
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N—1 359 N— 1 36’J
Heat fransfen Des ugme ao,l Proof Tests of a Radioisoto pe On-Site Testmumg of Dms u’ ms ’ Compressed Air , Nov 1974 , II. P.
Thermoelen’tnic Generator , Nov 1974 , E. J. Beck , ADA0O’2218 Vind , C. W . Mathews , Al l ,-’,” :.‘2 1)

Time object was to design , b ui l d , amid test the heat A nationwide curv y of cou t un u i enc ia l l y ava i l a b l e  i u u s t r u —
reJe ctu oum f u r  tu omus of a barge 2-kW(E) radioisotope thermo— mennts Ion ainal yzing dm v ,’n , air was counduc led, Many mnstru-
e l e c t r i c  genmera to r  (R TG) . Thu’ n l e s i g u n  was opt imized  to  m e u n t s  and dev ices  were  l m u u u , m ’ i  s’ f u i c b ,  r ’ani ld he used f o r  t fuese
p r o d u c e  the  lowes t  practicab le temperatures at the cold anal yses . ‘l’hey rangeui Ic ons  s i m u p l e  c a l o r i m e t r i c  chemica l
Ju n c t I o n  of a l a rge  number  of t h e n m o e l e c t r u c  h e a t - t o -  d e t e c t o r  tubes to s o p h i s t i c a t e d  i n f n a r , ’d  a , u a l y z e n s  and gas
e l e c t r u c u t y  convers ion ,  e b e m e u n t s , The geomet ry  was l a r g e l y  r h m m o m a t o g r a p h s . An air Immunity test kit cuumtaunin g colon —
rIch tied by the si /u- , shape , and ru’ ,luiremh unn unben of thenmo— metric uleterton tubes for canlnon momoxide , carbon dioxide ,
electric eleoneu nts and by thl eur dep loyment at the upper end hydrocarbons , huydnuugen smm l tu uf e , and halogeumated solvem,tS was
of a large Fmnes sure— re susta uut m u l l  . TIme work showed the asseunn lu led at cti. Ion on—site and testing of divers ’ rum—
capability of the 12 —hum m ed coovectuns to mamuntaimu a tesmper— pressed air , This’ kit also cu ,ni aumu ,’ul a unom lu f i ed frau, fln m idir
ature below 90F ml the inner lace of the rounvertors , both monitor nun ml un nmbtnavio l nt lannp for detecting oil in air.
whuemu the unui t was vertica l amid suln emu tilted 60 dog from tIne
vertical, The solid copper shuwed nun signs of corrosion;
the potential corrosion pr obien nu is discus sed in some m ieta ib N-I hu,4
iii the report , es ire related problems of flow , protection, Beh ,mvuor of Steel Bar Rein ,fourced Concrete Spheres Under

of 32,00-in. OD soul 2 .?l-m n . wall thickness were tested

and possible toul m nu g [noun ,nadune growth. 
Hydrostatic Load uung, A1nr 197’,, N , D. Albertsen , ADutnO I l8lO

Fo,mm reinforced amud lw, un reimnfo rced concrete spheres

hu”IJbO 
under hny drostatmc loading to detemnu ine tl,e effect of em—Sea Cache: A tlolnm)e Petro lu-nmcun , O u l s , Lubricant s (PIlL) 
hedmln’ uI steel ren ,nfuumcn ’nmem u t on structural behavior , TestSeafloor Storage and Supply Sysleo, h r  Advanced Ihases , Smu 
resmilts sh ow that the mm-unforced spheres (0.44 or 1.10%

~ 1974 , N. D. Albertsen , H. H llay uu es , AIAOO49J6 
steel by area) h’.ui led by imp l o sion at values ton the ratioThe st r nnutura l annI opn’n,utuouial ch ,mract enist ics of a 
of m,nplos ion pnessnmre to concrete strength (P /f’ ) thatmobn le POL (pe’trolenunn , oils , lubm ,ca, ul s ) logistics system were on the avu-rage 5% bower tb namu ton the unnei~ifomc edare pnesenuted . The systeou , nal l eul Sea Cach e , us baseul on sp heres of the same size, Iuu addition , the nei,nforeedusing lange (224 ft long x 64 It bu igh) prestressed concrete spheres ulevebop, ’eI cracks ins-thn e-p lane-of-the-wa ll at thestructures to transport ami d store up to 27 ,000 banne ls of m iner snm rface m l  the neinnf orceou emu t rage prior to implosion.POL pronlunt , Transport of the POt b u n l d  stnuctuu res uts lu l 
Implosion results f,u r the uuuneinfonced sphenes are 10% lowersurface’ tow , amid storage is os tbum n seal loon in water nlept lus thacu Im meml ict ed by an emp.n iral eqmuat m on developed fromto 60(1 h I . The system can operate in no n ja uun ’ tummun e’nth pdev io ,ns tests of unmein fonced l6-in. Oh) spheres. Thesemn l i t. uc y forces at advanced bases where the reaf loor SIc ,u m - 
result s provide ini t i a l  un si ghut into the vehavion of hynlro-tune us e,nptmed via pipeline to the beach, In this mautnm ’n , statically loaded steel bar reim nforced concrete spheres andmany of thue hazards associated snuth on-latid stuurag e of POL im ud i m .,tu ~ that addmtuouna i test data is required before ulefin—are avoided. The stn ,ictuna l and operational anal yses slms,ua 
i t mne design guides can he developed.that this system us feasible anub is a log ical approach to

meeting the military ’ s anlvanced base POL neqnuinements of’
today and of the future. N-i 104

Gunde li tne Systems for Deep-Sea Deployments , Dec 1974 , F. C.
L ium , 50501149315—1361 

A guidel u ime is a memhanmica l cable stretched betweeu, theTest and Evaluatuon of Underwater liateable Hydraulic QutcIn sur ha ce oumni the seafloor to direct a suspended pay load to aDisconnects for Use itt Diver Tool Systems , Nov 1974 , R. L. seafloor site. Two series of sea tests were conducted, oneIlrarkett , A. M. l’an usi , ADAOO22I9 at the 600—ft dept hn and the other at the 4,500—fl depth.The Civil Engineering Laboratory has been investigating The ne sn ul ts of these two sea tests have shown that , afterhardware and teuhnu ques that allow the diver to ronnest and the lift line and the guideline are snufficiently uncoup leddu sconument hymiranu l ic tools mm nnierwater in order to use sever— from surf -tn’ excitation , single and dcnumb le guideline systemsml tools du m n ing a sing le dive, Two commerciall y available can hue operated u un water depths to at least 4,500 ft u.’utho~non-air includ ing coump lungs were tested and evaluated for serious entang lement problems. Payload notation producednine as ummderwaten mateable hy drann l nc qumck-d u sconnmect coap— dm ’ing the dep loyment test was found to be small and re suiltslungs. Tests were conducted at b-fe , 35— fl , and 75—ft from variations jut static forces . The design of guidelinedepths. It was b ound that both non -asr—s ncludung couplings 
hardware and at-sea handlin g is discussed, In addition tomet or exceeded the performance ’ neu1uirement s established for 
surface motion compensation , a means for releasing in—lineunderwater mateah be hyn lrani lm c connecters , 
torque must be provided to achieve entang lemenut— free opera—
t j o m u s ,

N-l 362
Evaluation of hlydnoacoust ir Rapid- Impacting Pile Driver , Nov 11—13661974, C, J, Ward , ADA004937 

Insulation Boards in Switch gean at Navy Shore Facilities .Tests to evaluate the driving capabilities of the Dec 1 974 , 0 E Weems , ADA004939rapid—impacting hydroacoustuc pile driven on various types 
The Civil Eng ineering Laboratory was tanked to deter-and sizes of vertuca l pules and horizontal batten piles are 

mine the canine of failures experienced with the insulationdescribed and dmscussed. The f,mnrt iona l and operational 
boards used inn recentl y procured electrical power switch-characteristics of the driver are described , test results 
gears at Navy shore facilities, Phenolic and pol yesterand output anal ysis are presented , and the hydroacoustic 
glass materials used as bus supports (the area of h aulure)driver is compared operationally annl economically with the

vibratory driven and conventional diesel pile ha uuum n n en ,

I

5— 14 



J~~j
-

-— .‘—..‘ ‘~~
—. - ‘ ,. * —

~ 
. , . 

-

were tested under high vmu htage to ascerta imm themr tjnne—tn- The p lamut was operated hon oven 2,001) b,n to dete mo imu r ’ nts
track resistance propertues . Also samp les of the same perhormanne and durabibuty , l was f o u n d  to be ru ’ !ua h u ic ,
materials were coated with sIlicone grease and tested, It easy to set-sI’ and operate , and relatively ,u usem ,s ut u’ ,’ to
was found that polyester glass insulati u mmi nuote n ial uneet m lug incorrect adjustments. The told tested , as well as water—
the r e qu t r e m e m m t s  nut M I L — l l — l 4 1 3  t ype  MAT-JO w i l l  p rov i de m a k e r  p l a u n t s  of u n t m n e r  s i zes , has an imn hnerent uiisamhvont ..ge ui
reliable service whe n used as bus supports in IN—k y swm t ch a 1 m w  t u r u r u b n u  t — u u , — b u u  i n a t i u n  ( l 0 — t u u - I ~ w h e n  an o i l — f i r e d
gea r. The app lication of suItcase grease caumsed little boiler us u~ eul a,. a tu , ’at so u r c e .  Ihow e v er , bec ause  of t h e i r
umprovememut in the track—re sistamure properties , annul umuder simplicity end rel Ia bility, woternmaker p lants are be lmeveu l
certain environments could cause ann adverse romndmtm o n . to base n. nuun s i ul ,’rable merit for use in providing drinking
Porcelaum insulating material w ill not track and , um uder wo tu ’ n ummen h iatel y after h eld lam es establish a beachhead.
adverse environments , it the best material for bus suppnnrts. Consequent ly, a romnceptu ah design was prepared for a 220—g1mh

plant th at can be full y seIf-co~ tained in a standard B x B x
20-ft container.

9— 1367
Adheois’es for Use Underwater , Dec 19 74 , R. W . Dnisko , J, B.
Un i l l y ,  hi. M . Stap les , ADA004938 N—l 37 l

An investigation was conubucted muut o finding materials ‘flue lm ,’lion of Floating Advanced Base Compu rum ,ents in Shoal
and procedures for mixing, applying, and runm ui g map ld Water A Compariso um Between Thenury and Field Te,.t Data ,
setting epoxy adhesives umumier seawater, Separate formula- Jan 1975 , 0. A. Dumvts , El. S. Zwn iix e l , ADA007 489
lions were developed for use at 5C and 20C . They were As part of the Navy ’ s program to develo1, unobile port
easily mixed and applied underwater from a plastic cart— facilities , an amalytuca l model has been uheve loped to  corn-
rid ge. A simple system of chemical heating was found to pute the relative motion between vessels in megnm l ar and
ancelenate underwater curing, especialb i ’ in cold waters, random seas, The model , which considers all su x degrees of

vessel  m o t i o n , is base d on s t r i p  theory  and  is s , m u t a h i e  f o r
anal yzing all sing le hmu ll , linearly mn,oned vessels. Shi p

N 1367S n o t i o n  annI wave data o in ta i ,ue , I  durnung recent otfshnc,re din—
Adhes ives  for Use Underwater Field Testng, Ju l  1976 , K. W . rimarge of cmn ntaummenship II (OSDOC I I )  f i e l d  t e s t s  w e r e  used
Dnisko , ADA028660 to validate the model , The r e s u l t s  p resen ted  h e r e u n  suggest

F i e ld  t e s t s  were conducted a t  Pont  Hueneme , C a l i f . and t h a t  the  model  c l o s e l y p r e d i c t s tIm e a b s o l u t e  m o t u o n u  of ocean
Panama C i t y ,  Fl a , on an a d h e s i v e  developed a t  CEL t h a t  iS going vessels 12 ,000 t onus and l a r g e r ) ,  h ut tha t  i t s  prem h i r -
c a p a b l e  of be ing  a p p l i e d  u n d e r w a t e r ,  The t e s t s  i n d i c a t e  t i on s  of ingh lem unuotiou ls when the lig hters are in close
that sandblastmng rusty steel results in bondung as strong proximity to larger craft ar, leos accurate. The prohabule
an or stronger than wire—brushed surfaces and in stronger cause of this dispansty is lny dnod ynamn e interacti on , atm
bonding than  on watenblasted surfaces. Bonding strengths of effect which is not presently considered in the model.
field-applied specimens were about one-sixth to one-thuird
those of laboratory—applied specimens.

N- 1372
D e v e l o p m e n t  of H a r b o r  O i l - S p i l l  R e m o v a l / R e c o v e r y  Sy s t ems .

N—13&8 Phase I , ian 1975 , A. Widas’skv , ADB0028541.
Crash Rescue and Fire Fig hting Concepts for Expeditionary Pius o41-e.pi’il removal system comprises Urnur suhnsystemsu
Airfield s, Dec 1974 , T. T. Fu n , A D I I O O I 6 3 I L  c o n t a i m u m e o t , re mnuval , sto rage amid t r a n s l e m , aun d s e p a r a t i o n .

Crash nesc,me requirements for Marine Corps V/STOL On the huasi s of data sulmp lied by ma,mufactu rers , Cth. selected
expeditionary airfields have been developed based ann the six containment Inooms , ten removal nhevuces , three pummps , two
specific rneeds and the constraints of minimal l ogm x tmc towab le tanks , and three oil-water s e l u a r . x t o m s  f o r  t e s t  and
burden . Hnul icopte rs are detenmuned to be essentual for evalumation. Performance tests of i b u u ’ s , ’ s u l u s y s t e m s  w e r e
off—base crash resrue , but they are generall y too slow to conducted in rivers , w.eve tamuks , and nun land . Results xl
result nn li fe—savimug benefits in case of major crash lures. these tests , combined with dep loyment a mumb ,oam nlen ,umnce char-
Heliruupters are  t h e r e f o r e  nu ,t  recu ,umu u, ended f o r  i nvo lvemen t  acte n i s tics , vie’ i mbr .I the hu gi ue uu t r .ut ,’ u I ut,’ns for each
w i t h f i r e  f i g h t i n g .  The o v e r a l l  c rash  resc ,ne cnutuce1,ts fo r  sys t e m.  Tbneoe i t , ’ms w’emm ’ t h emu a s s e m h i m ’ uh m b  two :mI-
both “ m u - l a c e  and of f ’t , mse s i t u a t i c u n u s  a re  snmmmariz , ’uI . remova l s y s t e m s u  a conl  u u u e d — a r e a  s y s t e m  a u n n I  un  m u ( r e , u -  .m cr ,m

sys tem.  Roth  sys tems  we m u ’ t e s l e u l  it, a N , m v . n i  ha r hu ”c n u s i n g
i n t e n t i o n a l  o i l  s p i l l s  ann I  proved lu hue hug klv m h h e u t m v m ’  in

-‘m- i  ifu ’b r emoving  the sp illed oil , As a result rut t l n u s  ucmm g r.um ,
[unite Element Auna lytes of a Quick Camp Ilnunlunle , Jan u 1975 , J, several meconinenulatisuns we’re made fur nn ,pmunvunng I Iu c p er—

Ii. C r a w f o r u b , F. R .  J ru h n uson , ADA 00493 2 f o m m a , n r e  and de1u l nuym e nt  “I ’ the subsystems.
T h r e e — d i m e n s i m u u , a l  u n i t , ’  e l emen t  .m n a b y s n ’ s  of  a Q u m m c k

Camp module are ,In’snribed in this report. The Quick Camp
sys t em was u l es u cio h uemi at CII. by n,oni i fy m nug slrnn ,uhanml s iui 1m p u n g 5—1373
ra nt  m u  r , , ’rs arid u s  u s t e n u h e u l  t o  p n n u v r d e  n. m p u mh l y d e p l o y a b l e , P e ’m meat  i n n ,  of  C h l o r i d e  a n u l  Sod ium l u u n m s  T Imu , u u n r b u I c c i  u n  i , ye
cost—effective camp faci l ilues for Naval cuunstnumction Coating for Nav a l Sluu,re Vtruct ,nre s, 1m b  19 7 5 , ~~

, y , ‘b u t r um ,
fo rces , The objectives of l i me  s t r , i c t c m r a l  a n a l y s i s  were  ( I )  5050049 - b4
to provide infomn,at mom, ahomit the ,ut .ut in 51 ructuu .n l mn ’spunutse A method  oh n u e a s u n i n g  t I m e  p e n m e a h n i  I tv ,’ I salt u c’n n n s
of the modum le to three types u u b  l o a d u n g  a u nul  (2) t o  s tud y l Ine’ t h roug h a p ,uunt h I m  Iny the cau li ometri m’ met i, u ,u I mu.
feast hu lily of analytically eva l,mat m g  the’ st n,mct ,n ru I u’e t e l ,  I t  , h u ’ m n m n s t n u m t , ’ s  t h a t  lIne nadiomet r ic met lunmul us precise
sj,.,uus.’ ‘m l a modunle uhu m nu nug m ’m 1nlanement i’y a h e l  cu ,1, len. l Ine  and s e u n s i  I y e ,  Tb.- r a m l i o m e t r u  , u n e t b m o m l  u s  . , i s m ,  u n s e l m u l i n  t h u r
r e s u l t s  of t he  a n a l y s e s  show I.I n at  n o  gen u e m . m I be ’ , t h t h e  i n v e n t  i gal  m o m ,  ‘ 1  n u t l u e r  p a n a u n e t e r s  s- h u m  b u tm 11 aeu , cu ’ p n u ’unea h m l —
e uc eptiuumm umf severe servi mm ’ n m u , u u i u l n u m u m . ’u ) ,  t h e  m o m i n u l e  u s  i t y  of s a l t  n o u n s  l h m c o u m g h  p a i n t  I m i m s .
.en lm ’m 1un ,,te ly  mI es u gneul .

N — 1:174
N— I 17( 1 F i e l d  T e ’ s t i , u g  ‘ml In ’.~ten F,mu l sinun L 1u.u o ,.s , Fm’hu 1975 . lb . I’m’,
Ev.m b umat ioum of a b5—GP R b’u ’r t,al u le [lesalinatu sntu Plamut anul Dn isku, , J . II. (‘ri l l y . 51)3004M b’,
Conn e p t nm a l D e s i g n  m t  a 221b — G h ’H C o n t , , u n e m n z e m l  I ’ l , , n t  , Jan Thue C c l  E n g m u m m ’ e n i m m g  h, a Iu ’u r . u t or y  , , , n u , h u n u  t eu l  ,u I t ,  i l  t e s t
1975 • .1. . K u  un g  • ADA110492R nnf ts- su water ‘ ‘mu ’ I s  , r u u m ’ p ox s  m nu .ut m ugs , a l,uw’ sme h , , ’uut u ’~ u m ’  mu,.

A s m a l l  3’m — g p hi d u s t , I l a t  ion type , I eu . . m I uun.ut ton p1 .n~~l u u - m t  i u n g  , .u meg n m l . u  r so i v , ’ ,n I  ejumuxy m u ’ ., I n u n g  , au, ,I u , - , ,  i c  -
romp l e t e  w i t h  an ‘ mm I — f l  r, ’ uh  hmu u i,’r anmu l n’ouu l ni m I s l , u u  lti~ a l k v n l  coat  tug .  lIne’ cumat mnngs 0,- mn’ I’ l,m r ,’ uh u, m I mhe ’r s .u,u, I—
a t t e n m i e d  uu ~uu’ r . , u  ion , was pno mue nr’ eh fuu r Inst atum b eva I m a t  i o n ,  h b a s t , ’n l  s t e e l  1n ,e n , - l , ,  or  ny c r u m , ’ ,, I I,em,’uI e l  ks’ ,l u ‘ n t  n uu gs I’ .unc Is
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I m u c  exposure at  Kwa m l , ’ ,, , Ha r shu . u h I l s b , u u , m h s  Ia marnu,,’ ;utnuow — N 1 ,37l4 -

p l u e r i c  t ’nvm rounment I. test niata n.e-rn’ m l  beu’tn’m h aIIm-n omne— El  I n n  t u v m ’ u m , ’ s s  oh  t in , ’  S l u t , ’  I I u . n r g n ’  b e m h m n u  u—c mu, -Sm 1n’ nm O ,u t utu g

h a l f  y e a r  . u , uuh 1 ye .m r n u l  n slu uu su ure ; t he  t e s t  pa r ue’ l s  a r e  s t i l l  S t a t i c  Charges  h ) , i r u u u g  f y i , , , ,  . i c h m n u m u  F’ u iu ’ i  H a m n m l l  u n g  ‘‘I’’ mat ‘nuns .

j u n  I n m u s i t  iomu f o r  f u r t h e r s t m u u l y .  A f t , ’n I yeue c of exposure ’ , Feb 1975 , J. C .  i m u i n g ,  A IJ I , b I1 .’)ulr ’ . )

the low- s c u l v e m u t  e 1 u u u x y  a u m n h  One a l k yn l r u u , u t r o l p a n e l s  mm , ’  m m  E . f h e r t  u v u ’ , n n ’ u u s of t I m e  s t a t i c  m h e a n g n  m u - d a r e ,  mum itt e m m u n . m —
I m e t t e r  c o m n e h i t  i c m ,  t h . muu  t ime’ two c u t e r  eumunil  s m a u i  epoxy sys t ems  t i u m g  s t , n t  m c  c h a c g m ’s d u n n  un g  hm yu l  r u m  a n n u m ,  I m e l b n , u m , m l i  u ung mm ~u n ’  ra—
a u m u l the  r e g u l a r  sa l  vemut u’ 1, um n u y I n - t u e  I s .  l i o n s  poses a h i g h  h u m , . ,  cmi uI fur,’ a un n l  em1, buns m c c i , .  11mm S .u sy

Ina s  me l  m cmi mum r m ’ l a x a t  m u m ,  t a u n k s  to  . u t t m ’ u e u m a t , ’  s t a t  m u u l n . m r g u ’ ’ .
be fo re  the  i u e l  e u n t e n s  a u , ’c , ’mv tug t ,m n uk - Hu ,u. c o, ’n , I t b n m , ,

I’— 1:175 the past hun . years line st ,u I mc rhangn ’ me duin nr (Si ll ) Iu.ms bum’,’,,

S o l i d — S la t , ’  T r i lu C m r u u n u l  R ceak , ’r s  i m u  Navy  E l e c t r i c a l  Power m a r k e t e d  h u , n  t h i s  l u u m n l l n u s e .  CEI, h u a w  t e ’s t , ’uh II,. ’ N C R ’ s ‘ e n —
Systems , Eel, 1 9 15 , 0.  1. Weeun ,s , A DAOI )S ’b .h3 [armature anul compared it w i t h  t i m , u l  ~l nelaxatimu, , taun ks in

Aim m n v e s t m g , u t i o m u  wa s saut e oh ’ t ime s u i t a b i l i t y  u I  s m I t h —  m e u l a r i m u g  s t a t  u c  ch.mrge ’u .  ,mss,um i a m b e m i l ,  t b ,  h u a n u d l u m u g  uI .JP—4

sla t e  t r i p c i r c u i t  I , neumke n s  ,,s s u b s t i t u t e s  hu m e i e c t r o m , ’r I u —  .,n ,h J P— 5 h’ nmu ’ b . It e m s  l u m u m o u l  t h , , n t  h u e  , r r h , - r u u . n  u , , . ’ . I t I n e  SUN
aum i ca b ci rcum m I h reak e ’n s  in  l . nvy  e l e c t r i c a l  1uowe ’ r sysle’ms . nun,1 mm ’ basat m m i i  t . , ,,k s was i - o s , ’ ,m t  ea  I I y t h e  s un, , ’ m u ,  rm ’ , h , m r u mug •

Two types  of t e s t s  w e r e  n , , mu , l u nte u i ’. a m b i e t u t  tem p e r a t u r e  was s t a t i c  n h a m g m ’ s  oh  uu ~, t~ - bil l  mr /nt , ’ , u ’ xce’pt m h u r m u m g  t , n r u n — n u n  ‘ ‘ I
sar m euh to d e t e r m i n e  i t s  e f f e c t  onu the  t i m e — v e n s u s — c u n r u ’ n t  t Ine  Si ll , w i n e n  a I m ’ u t e u u t  i a l  I v  b m , , z a r m h o u s  c o m m u h u t  unm , n m u g h u t  u - s u i t .

a rve , antiS a s a l t — f o g  emmv i rou e mn uu t s u m s  s i r n u l a t m ’,h  to  d e t e n m u i m n e  Because oh t Ins  1n c , t e tm t i  m l  I , . u z a n d , m l  u s  red o , t a ,m u ’u u , l ed t b u . u i  I I,,’
its client xi, the p h ys i c a f  h u e i n . n v u o r  uu i tIme c i r c u i t  hn m , ’ .m k e n s .  SC R teat  hu ’ m u c h  w i t h o u t  a m e l  m O a t  , une,  tank In .u ,  haj, lin t i I it
The’ e f f e c t  of  t emp er ,u t u r e  on the t u m e — v e r s u s — n u n r e n t  r h - t n —  has beemm ,letemm ined that use uI t Ine  SCR ab on , , ’  u s  fnm ’ n ’  fr .,m
a ct e r i s l i r s  was n e g l i g i b l e ;  l Ine c h a r a c t e r i s t i c s  were ’ s t i l l  luaz a rmi  u h u n m n g  t u , u n - o n .  I I  l h ~e 5C R u s  hn ,un ei  t o  hue .s , m b e  uuumh e ’ r
within the manmufart ,mners ’ specifieu l tolerance f o r  t h i s  t u n u m — o u m  c o n d u t u o m u s , c o n s i d e r a b l e  s a v i m u g s  c o u l n i  I,, nu’ ;e I u z e d
temperature range. The’ r e s u l t s  of t h e s e  t em 1uera t une  t e s t s  t h m o n e g h u  u m s i n u g  i t  w m t b u  I . m r g , ’  f m i e b  s y s t e m s , I m u n t  must  w u t h ,
m di , ate tbu ,ut the sob i n l — s t ; m t , ’  c i r c u i t  I ,r e ake r s  a re  s uu ~u,’ n or s y s t e m s  s m a l l e r  t h a u m  SO O — gp m h u m ’ , ’ a n n s n ’  b t I ne expense oh
tun t Ime m o l m l e n i - r . u s e  c i r c u i t  b r e a k e r s  f o r  installation where u u uuunumto n mng n ’ u b a mpment.

h i g h . u m h u i e m u t  tem lu e r a t u m e ’ s l n r e v a i  I or where  r o o r m h m u u ; u t  m u m  oh
protective devices is umportamut. Tine salt—fog tests shuo s-eul
t b , a t  t he e l e c l r u u , , u c  t r i p u n i t s  ace more v e m l , n e n a l n l e  to  f a i l —  N — I  17’)

ure tn a heavy sa lt— lan len enuv imo nm nemut than the trip units of t ’ l a u m m t , ’ m m a , n c e  P a i n u t i m u g  annh C l e a n i m u g  of Navy B u i l d i u n g s , Feb
el eitrome ’chrm niraf cincu m it bce-al iens , 1975 , R W . D m us ko , J. 8. Cnull y, AI)B0028521.

Cooperative maintenance painting progra sn s are luenmug
condur l e ,l  at s eve ra l  Navy  and M a r i n e  Corps i n s t a l l a t i o n s .

9 1  I e m  ‘line most  e x t e n s i v e  one is b e i n g  r ,und mm rtemi  on the  extm ’nuons
‘[he 9 , i m, — tl ade  11n ’I lurdo Ice W h , a n f  - H i s t o r y , C o u n s t r u c t i o n  , m u uu l oh wooden Wor ld  War U b a r r a c k s  type  h u i l d i m u g s  u n u i t i a l l y
P e r f , n n m . u u m r , ’ , Feb 1975 , J .  L.  l h a r t h e l e i m y , ADA 007 527 p a i n t e d  w i t h  c a m o u f l a g e  painut at  IICB , Camp P e n m h l e t o n .

D u i r i n g  the  w i n t e r  mmunth s en ,uhing DF-73 and uonnnencing lsop htha l uc .ilkyd paint t’tlt—P-52324 was p e r h o r m u n g  t ine  best
DF— 7u m , tIme’ wu u umtem—ov n’ n P ,mhm l i c Works Department at Mci’lum rdo of  seven topcoats testeni after 1— 1 /2 to 2 y r .  Was l u i n g  t e s t s
st,,tioun construe -t ed a s , m r l . u c e ’ — h l o o d e d  i r e  s t r u c t u r e  a l o u n g  were  conducted on p a i n t e ’ u l  b u i l d i n g  i n t e r i o r s  and e x t e r i o r s
the b ust- ice shn ll nI Winter Q u a r t e r s  Bay ,  A u i t a n r t i c , i . u s i n g  both  s p e c i a l i z e d  and c o n v e n t i o n a l p r o c e d u r e s .  Clean-
l,Immeuusmou u s u , h the nomp leteul appendage in c lu u h e d  a 4 6 0 - f t  eng w i t h  h i gh - p r e s s u r e  w a t e r  w a s  ve ry  e f f e c t i v e  on wooden .
s e a u . , m r u h  b. uu ” , .u m IS-ft Iu .mcks iuie f a re , a w i d t h of appm oxi- masonry , and cement-asbestos exteriors. Washing of interior
m a t e ly  170 j ‘ .,uu u l a thin kness approaching 29 f t .  The g i a nt  w a l l s  has  been found  to he more e c o n o m i c a l  tha t ,  r e p a i n t i n g
ice strm m ctu ’ e senvemb e f f e c t I v e l y as a w h u a f t  h u m m i n g  b )F-74 when s u m c h  w a s h i n g  1,novides a s a t i s f a c t n n r y  a p p e a n a n c e .
nesm ipp l y op’na lions. It provided both a vertical fare for
niockutug ,euumh a lange , hu ,rizonta l top—surface for cargo hanmh —
l ing. The m .un ma,le n r c  w h a r f  was the l a t e s t  s o l u t i o n  to the N - 13 7 9S
p r o b l e m  of s l n u p p m n g  o p e r a t i o n s  in M c M u r d o  Sound ,  P r i o r  to M a i n t e n a n c e  P a u n t u n g  and C l e a n i n g  of Navy Bxu lrt. ungs
DF—6 5 , s h i p s  were  f o r ced  to u n l o a d  c a r g o  onto  the  a n u n u a l  R e s u l t s  of E x t e r i o r  P a u n t  Tes ts  a t  Camp P e n d l e t o n , Dec 1975 .
i c e ,  Af t , ’ r t h a t  d a t e , tIme natural—ice shelf along Winter N. W . llnusko , A D A O 2 I 8 4 I
Q u . n r t e n s  Ray w ,ms u m s ed s ,m c c e s u f u l l y  ‘s a d o c k i n g  f a c i l i t y .  A 2 — l / 2 — t o - 3—yn exposure  t e s t  of severn  p a i n t  sys tems
t n f o n t u i u m a t e l y .  subsenj uen t  ablative melting eroded and under— was conduc ted  at FICB . Cam p P e n d l e t o n  on e x t e r i o r s  of wooden
rut the se-award farm , and i t  became neces sa ry  to a t t a c h  ,n b u i l d i n g s  p r e v i o u s l y  pannted with camouflage paint.
p r o s t h e t i c  e ’x t e n s i o n  to the quay perimeter , In a 4-yr lsnp ht h a luc al k yd paint (MIL—P—52324 ) performed the best of
period ending urn  D F — 7 2 , a 4 6 4 — f t — l o n g  p r o t e c t i v e  f a r e  con— the  seven tes t  sys tems .
s t r , n n t e m h  f rom s tee l  suppor t s  and timber inserts was instal-
led . However , mumch of this addition was destroyed by
storm. Two of the less severely damaged sections were N 1380
renonst mumcted into smum ll piers for the DF—73 mesuupp ly pro— Evaluation of the Hi—Dna Cushion (Rich) Fenderung System ,
gram. They provided immediate , hut temporary relief. It is Feb 1975 , J. A. Dnel ichanz , ADA007488
hoped that the surface-flooded ire wharf will provide a more The Hi—D na cushion fendening system us a series of
permanent solution , clustered fluiid — filled vinyl cylinders mounted vertically

between two hearing surfaces . The viny l cyl inders  ( ce l l s)
have an orifice at either end, In this app lication the

9—1377 cells are partially submerged. The suinlace end of the cell
Demineralized Water and LOX Supply, Feb 1975 , B. Swaidan , 11. has a small orifice which permits initial chang ing of the
Fashbaugh , 50B002$53L ne ll with seawater , gravity charg ing during operation , and

The Civil Engineering Laboratory was tasked to deter- drainage on withdrawa l of this system. The opposite end
mine the requirements and to develop methods of supply for possesses an orifice of larger proportmons and controlled
airnnaft consumables (deminera lized water and liquid oxygen) design diameter, Its fuu,ntion is to moderate the duration
at expeditionary MARCORPS V/STOL fields, A mobile and of discharge from the cell when a farce us app lied to its
f l e x i b l e  concep t has been f o r m u l a ted tha t i s  based on a walls. This attenuation of a force by controlled discharge
modular and nontainenized supply system that conforms to ISO u s  the basic mperat mng princi p le of the system . Approxi-
standards . Fur thermore , the modular and containerized matel y 120 ft of thus innovative fendermng system was in-
system offers unique advantage because modules can be trans— stalled at Port Hueneme , Calnf , mm April 1970. A final
ported by land , sea , or air . inspection was completed after 3 years of s e rv i ce ,  The

lender has performed satisfactoril y and is a balanced de-
sign , the limiting factors being abrasion of the timber
bearing surfaces and corrosion nn f fasteners in the assembly.
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After routine mainutenance amid minor repairs , the Hi-Dna that disseminates static electricity and does nat s1mark when
system was re—installed for un-service use by the Naval struck by ferrous metals is not consmdere ’nh in this te chmni ma I
Construction Battalion Center , Port ihueneme , nate.

9—13 81 N—1385
Offshore Discharge of Contam nershmp 11 , Post OSDOC II , Test An Evaluati on of Air Bearu rug Systems for Cargo Movement in
and Evaluation oh Ancillary nI’spr’c-ts oh Container liandlim ig, Marine Corps Supply, Man 1975 , hi. J. Wolfe , A0A009248
Feb 19 75 , J, J . Traffa les , Al)l30028711. The C i v i l  E n u g i n e e r m u n g  L a h n o m a t m n y  ( ( ‘ F l . )  investigated tIm ,’

This report gives the results , l iundings and mcm x— operatiumg rimaracte nis ti cs of a n n  h e a n i m u g  1ev m m c ’ s  to e s t a b —
mendations of a jointl y spmnnsored (NAV F AC /MERDC) test pro— bish whether thmt’ y can be profitably encorponated munt o the
gram to, (a) pm unvide baseline enunuparative data nat obtaimned Marine Corps logistics system. Beprr’sn’ntatuve a n n  b e a n i n g
in OSOOC I I ;  (b) evaluate various ,,j,ru’.nmher bars; and (c) devices were expe nmmenuted euth u oven a variety of surfaces.
test selecteul Inaru hwane annl technuiques for improving the Er ,,un the test ml su ms conuclunled that virtuall y .um uy s m u r b a m e ’
handling of caumtamnens , umunt already a nnutab l e for air bea n iumg operation u .mn hi- made

so without d u h h i r u b t y .  However , bea n mmug ,hevices ua ,umnu ,t
x l , ena te  inn ronmg lm t e r r a i n .  Thru ’e o ther  i t e m s  des igumed ,

9—1382 u ] eve l umpu ’u i  and t es ted  at  CEL cu r” ( 1)  a sy s t e n m  c , , m u s , s t  lug
Evaluation of Over—Rust Primers , Feb 1975 , E , S. Mats on , C. ‘f h u u u n n  air beaning jacks to movu’ a comuta m ner eilhm. m ui me-
V. Brouif lette , A. F. Curry, ADB0O28In5L m 4 lmmn n mng that thue ronmtaimmer be lifted; (2) a steel i’ matunew.onk

Various over—rust primers tap-coated with gave m nunmemut eu1ui l i -uI w , th mu r bearings to move a u u, m ub . , u ,,ec in a lash,
1 m m ,  I m u  ml ion paint TT—E—489D were app lien h ,,s’er brush—off , barge ; amId i l l  two s e b f — b o a d i n g /  u m u u b o a m h m n g  I ra uu s~uu,c i,’ns

sandblasted , and wine—hm nushed m isted steel specimens and which ran move cargo mu anud oat u t  a c ,m uuta m nen. I m u t h  t h u ,
were exposed 3 years at th ree marine atmosp heric tent sites . l cam,sportu’ms iw ’,, mcml can pull a 20~~t,,,, load out u, l a rum,,

The performance of the coating system at the CEL test sites ronutamemer in less thaun 30 sen - In this mu , v e ’ s l u g a h u u m u u  it e m s

was compared wit hm that of the government speci h icatnuu ,n test found that m m ‘tunings oiler u~nm t sta mumlntm g p r , u n , u s  ‘ ,m, .  a u s, , u u s
standard coated oven sandhlasted , brusmu — off sandblasted , and for movung Imeavy loads a shuont distance on mmprovm ”I sm m n
wire—b rushe ui stem’ l specimeuns , The results indicate that a fares,
c o a t i ng system u m s i n g  a s u p e r i o r  o v e r — r u s t  p r i m e r  can p r a v m u h e
p r o t e c t i o n  co m p a r a b l e  to  t h a t  of the t e s t  s t a n d a r d  a p p l i e d
over the sann lb lum st ed steel specimens . uS t e s t  s t a n n l a r n l  9— 1 3 8 6
coated with a wash pmime n (Formula 117) provided poorer Ins’ .,) Beach Droop Capa h u b u t n e s  m l ,  Support oh SMLS or I u . m r g ’
protection than the same coat m nug system withon at the wash Container N ,ssians , Apr 1975 , B .  C.  Tuu u , uue , .1. 3~ D r e l m c h u . m , ’ z ,
primer when a1m p lnc ” h oven the n,mste ul steel specimenus, ADBOO4II44L

New ee ng i o e e n m n g  suppor t  f u n u r t u a n s  nem~u m i r e4 b y tIn , ’
Se’ab,onne Mobile Log istic Systeem (SMI.S) or ge’uuenated imy the

N-1J83 int n od nm ct ioun of new cargo concepts , i .e., i an gm ’ barge’s/20-
Experimental Investigation of ann Ebe ctromechan i ruu b Swivel/ ton nont ,einers u sed 1,, the earl y f o b l m ,w- um u u supp ly opera
Sl i prin g Assembly, liar 197 5 , L.  h i .  Tucker , #mDB002866 1, l i o n s , p r o j e c t  n,’w missi on ne’qusremeots for the Naval Be-achu

Destnuctive kirmki m mg of eiectraunmrct unmnuu ’.uI cables , slurp Croap Units (NBC). Thuesu’ NBC support fumu rtmons are analyzeul
used to l o w e r  he avy O b j e c t s  to tIme sn ’ ,m h l  “ ‘ c , has been a relative to the cargo han dling systeuns pno1,ased for trans-
serious ocean engineering proim lem. In, an mb  fort to finm i a [erring cargo ashore and aperatiomu d ,mr ing the eanly- .m sh om ’m ’
so lutio mn to tf,is problem , CEL condmm cted a test annI ev~ 1ua— tume frame . No significant increased nequmnemenuts or
tion program on .n c o u n m u e n c i a l l y .,vai lab ,Ie swive l/s l ip m ung changes in NBC missions ace amutici lnated as a direct nesum lt
assembly amid a mom h ulued version nuf tIne same’ umu m it , Both u i  p r e s e n t l y s t r u c t u m m e d  SIlLS type operations; hut an i n -
units were subJecte-u l tu , mech,un m na l an,l el e clm n c a l testinmg jun u neasu’,i capability requirement in oper.mtions and equipment
the laboratory ,enbd dem Im u uu ’,..umu ,  The units proved to he us apfnamou it , based on fumtar e’ large hange/coumlauner oriented
mechanically reliable , re.m~u mnmum g no repair Ihm nunm ghmmuni l the logistic system unpe-rations.
test program. Electricall y, tin,’ uu n n g u m u . e l s h u p n m n g  assembl y
has excessive’ crosstalk buetwe ’ea u m c u n u t s  at icequmencies
above 10 kb an’i conm ln l sil t u.urry tb, power mequnned by the 11-1387
opemati a tu emlarpme nt selecte,l hu n c tin,’ deep ocean tests, A Stuidy of Domestic Hot Water Use in , Navy I b . m u b r u - b , u r  E n l i s t e d
nu’w sl u lnning assembly will, ni um e ’ rungs was nunsta ll ed jun t h e  Q u a r t e r s , Alu m i ’ b 75 , J. C.  K u m u g ,  A D A O I I 8 O S
modifien h unit which j,r,uvided ,uccr h nta i ube crosstalk bevels up Criteria presently ums, ’mh fu,r detemmunuumg Inunt water
to  500 kHz, The pmnwer r.m limn g h u m  thug’ s l i l u r nng assemhib y was de’mannl and storage volnumes I c  m i l i t a r y  hacl,u’lor enlisted
inrrease ,l (ram 115 vnnbts ‘IC ,ut I ,unquene’s t u u  2,40)) volts AC m 1 ,man te ns IBEQ) nrc l,ased on civilian—type b . u u m h i t n e s .  These
n b  S ;mmpene o f o r  f o m m r  r i n g s  and 600 v u n l t s  AC at S a nnu lmen t ’ s c r i t e r i a  were s n u s p e c l e m i  u i  b nemtn g un ap 1u b ic a hln (on BEQs
for the nema m nung rings. The (m mii i  ocean tests were non— because the military cm v of lut e  alfects 51m b Ia ,’tmurs us the

dune-ted nusing u’u lui lmmen l with -, history of u ah l e—k m nuk i ng time aumu l nature of hot water uhemanud . l. um .u , Is  u , , , m  ,,rrur at
problems , Dumn ing two niepol yments with the swive l /sl i p n ing random times or at a ,lefin, te time ml jay annh can vary from
assembly to 3,0011 It , mm , f,mn lhe r pcnhbems .,ccumnred. This hig ln peaks to a ronustand denmand . Ti, obtammu crute n ia sperm-
sw ,ve l/s l ipn in g assembly me-I all olm e nat inu g ne,1emirements and t irall y applicable to BEQs . the’ Naval Fa c n li tues F :nguoeermng
juroveul Em he a rebia h m l e system. Command reu4um euuted that the Civil Enginee n imug l.ahmnratu ’ry

cond ,mrt  a d e t a i l e d  u n v e s t i g a t m o n , m u s i n g  m e ’ t e n i n n g  a nd ce-
cordin 1 instc umme ,,tatian in recruit— an,h service-type REQ5 mm

N 1  184 N o r t h e rn , S o u t h e r n , and t r o p i c a l  c h u m a t , ’ s .  From ha t , ,  i h n m s
M ainutenatu cm’ ‘ml F l o o r s  a n n h  f l o o r  C o v e r i n g s , A pr  97 5 , W . B. obtained , CEI. u-o,ild develu sln m ru te ’ni .m for Ibm’ sizing in new
l,orman , 1. Ru,,’, AD A b b O9 24 7 REQ inst all atious of dome stic w.mtcc imeat ,’ns and h,ut water

This technical n,,te deals with menlucing the mo st oh st~nnage tanuks to coven a wnul u ’  u . mm, gu ’ of climatic areas . Th l is
maintaining tIn,’ j n n m u unipa l ty1mrs um i Ib ooms and floor coven’ report covers work ulnun, ’ h’y CEI. i n  t h u s  u n v e s t u g . m t u o n . Tile
ings in conunnun nine throughomel the Naval shore establishment . resulting d,’s (guu c n it e mm a are presenutem i heur r.,, bm Iv 1n r u u  i REQ
It inc lu mu b es m l u srussuo eu oh s o i l a h u l i t y  anuh proper selection as a series ml cumrves , showung nen 1umu re ,h l um’ .uter n I n es’ cv as a
of floorung mat u ’r u., b s , .u review of nnmrment pract i nes in bun ction oh sb o n a g c  t a n k  volum uju e  ( b o t h  on .m “per man ” bm . , s u s ) ,
cleaning flo ,m rs annul floor coverings , and sets honth poss ible w it h inl et cold water temperature’ as a m iesigum lmanam ,’rer .
imprmnvement s in Navy muminte uuane-e lurocem hnures. Mc,st prohn l ems This app ruu am ’in 1m erm it s the’ desi gner to examine feel , ’- , ’ h i s
with Navy flemors and iloor coveri ngs are ca,msed by improper between heater recovery auud s t u , r . i g , .  vo lume so that a
ma, tn t m ’ i I . u , , , m ’ , a I Ilnummugh i na fuprnnpr i ale type ‘uI f l o o r i n g  anmh m i n i  ,muum — u ,,st u n s t , ,  I l a t  i one can be se I ect,’,i
inferuon unstab l ation ,mr e u , u , , t m n b u , u i ’ m r y  f a c t o r s , F l o o r i n g
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9—1388 sys tems ; me chan  u c ab , e l ec t  n i n a  I , or ) , 1a i i  rep l e n t  si nmenut u ’
P r m t n - t y p e  P o w e c l i n e  T r a n s i e n t  Source amid D i r e c t i o n  of b’ ropa — submerged power s o e c c m ’ s ’, a u n u l  ur ,denn , - a t e m  c u u u , , u , ’ , t a ) - l u ’  p e r ,
g a t i o n  D e t e c t o r , May I’ ( 7~~, 5.  \. S m i t h , , K .  1. H u a m u g ,  sou rces .  ‘l’Iuese recon u sein u hed 1, , ’een so n m r c e  me thuods  s i m o u l d  hue
A D A O I I B O 9  d e v e l o p e d  cm,ncurr euut ly w ’mt i , ,m d v a n c e , l  l u g h t u . r i g h ml  n a d i c u i u u u , -

Rammnhom u n u n p u l s e  V o l t a g e  t r a n u s m e o t s  t h a t  , , cu ’un r ,u u m e ~‘~~‘ ta~ne fuel power soumne s to assuir n ’ the ava dal m il m tv u,f sait—
trical power distribution systems can canuse p h y s im ;mb damage able power sa,mmces h u n  tulane uodersm’ a systu ’uou .
to c r i t i c a l  loa,ls , r e s u l t i n g  in ope, ’a t i u a m u a l  f a i l u r e . Therm ’
are numer ous transient detection he n u n s ’s , bu t  u n u t i l  r e m . e m n t l y
ito device conm ld determ)r i e the ,l,rection of propagation of N - l ’J 9 l S  C l a s ’ u , h u e d  r epor t , J a u u  b g 7 bu , ADC OI.h 5 2 7 8
transients ~‘fl a power line, Ihus report is an evaluation f
to o p ro to type  t r . , u u s  u e u u t — d i r e c t u o , ,  d e t e c t o r s . Tes ts  revea led
they provide sunupbe amid .uu ~arate meamus of locatumug th e 9-1392

- 
— sou rce oh  i m u p u l s e  t r a n s i e u u t , n  an e l e c t c i r a l  1n o n a e r l n u m e s ,  A n t i f o u b i n g  M a r i n e  _ c , ,, cce te , ‘I .n v  19. - u , J .  S. M u n a o k a , H .  P 

, I -
V i n d , A D A O I 4 I 7 J

The Coanda E f f e c t  Oil/Water Separator: A Development Stud y, umpregmatung a pnm co ,ns ex1uan,ied shale aggregate with the

A met hod was dev e ln , 1u e d  f e n  i n c o r p o r a t i n g  m i i e t , m m n s  oh
1-1389 creosote and cuthec tonic chemicals into coumnnete by first I

i
May 1 97 5 , D. Pal , ADAO1IAO 6 t,’xnc mumtunme , Tl,e ump cegoated aggregate was then mixed

uS new methm ,uI uI sepamatmmng free oil from m u l/ water with portland c oment and eater to pron luce an antu i oa l i nu g
mixtures is unu hem development at the C u v m l  E m u g u n e e r u n g  m a c m i n e  co n c r e l e .  C m , m c m e t e  ; ‘ a u u e l s  mau l e f ran ’  a g g r e g a t e s
L a b o r a t c u r y .  T h i s  t ec i , uu n u 1 ou ’  n u t u l i z e w  the f l u i u l — d yn a m i c  u m y r e g n a t e u l  w i t h  m i x t u r e s  c l  c r e o s O t e  c o n t a i m u i n g  t n i b n m t y b t i n
phenmome n oum , c a l l e d  the  “wa l l  a t i , u c h m e m l , on (‘ u ,, m l,, e f f e c t ,  c u x u d e  a t  b e v e l s  01’ 100 to  250 m l  pen biter remainemi h rrc “ISuch a s e p a r a t o r  w o u l d  be c o n s u u i e n a l u b y  s m a l l e r  t ha n  the ’ foaling ion 4 yr. The antu l ’ u u n l u m u f  concrete is not quite as
conventional gross separators of the laminar flue types . strong as concrete v,a.lu ’ eut fi sand anm I gravel , bat it us

the separator from the orugmuma l single—stage separator strength oh 3 ,500 psi us ‘em, u - ; u t ab l e .
- , This report descrubes to detail the mlevebopm ent prograni of strong enaumgh for uuu ’, s t n , u r t n u u n i n w h i c h  a compress ive  tt h r o u g h  the 20—gpn ~ m u l t i s t a g e  s e ln a r a t o r .

e ( )  )9’J
5- 1390 M e t a l  Hy d r i d e s  (or E n u e r g y  S t o r a ge A pp l i c a t i o n s , Jun  19 7 5 , 1.
Effects of Charge Shape and Composition on Blast Environ- C. Gang, A. Ii t i n C l a u n e , 3050 1417 4
nent , May 1975 , J .  E .  Tanc re to , ,S DA O1I8O 7 A s u r v e y  s u m s  made of m e t a l  hy d r i d e s f o r  ene rgy  s t o r a g e

Blast pressunres were rubtaineul from surface bursts of in the firm of hydrogen , heat , anmi a combination of both.
henuuusp herucal , spherical , u n u d  c y l t n d r w c a l  c o m p o s i t i o n  9 Five unte mm eta lltn compounu l s were b u u n n n d  to  be p n o i n u i s i m u g
exp losive and f ro mum encased RDX slurry charges. Charge energy storage vehicles. They e’rre: lIgN u . FeTu , LaNi(S),
w e m g h u ts  v a r i e d  f r o m  0,30  to 3 . 7  l b .  P r e s s u r e  m e a s u r e m e n t s  L a ) 0 . 3 l .  M i ( S ) ,  and M i s c h m e t a l  N i ( S ) .  The most  i m p o r t a n t
taken between 2 and 50 f t  f r o m  the  cha rge  v a r i e d  f r o m  less p r o p e r t y  conunn om to a l l  these  i m y n i n i d e s  u s  t h e i r  a b i l i t y  to
than I psi to over 1 ,000 psi. stare large quantities of hydrogen pen cum bic foot of the

The pressure— time records were evaluated for peak hydnide : between S and 7 lb/c ,, It , compared to a liquid
p r e s s u r e , m m p n m l s e , and p o s i t i v e - p h a s e  d u r a t i o n ,  The e f f e c t s  h y dro gen d ens i t y of a b o u t  4 , 4 l b / r u m  f t .  Each of these
“I  c h a r g e  sI’.mpe and c o m p o s i t i o n  were of pn unuar i ’  importance , compounds was found to be able  to s tore  hydrogen unde r
hat. snmnf are hardness and slig ht change  elevation effects different experimental conuditio ,ns , amid each has its unique
were a l s o  i n v e s t i g a t e d ,  properties and handling characteristics .

Peak—pressure and peak-scaled unit impulse equuva— Several areas where metal hydniules can be of use are
I emc ies (by weight of TNT hemispherical surface bursts) are discussed in d e t a i l , including energy storage at remote
ca u :ulated for composition B spheres and cylinders and ton bases and combat zones , underwater fue l storage , fuel and
the RDX slurry charges. Test results mnducate that the heat storage in closed system operations , and their use in
blast envirorumemut from composition B depends nuore on the heat pum ps and automotive alup licat ians. Because of the
shape of the change than an i t s  c h e m i c a l  u l i f f e r e n c e  from the abili’ y of metal hydrides to supply hydrogen and absorb
TNT s t a n d a r d ,  The c o m p o s i t i n u m  B equi va l enc i es deter m ined in exhaust heat at the same time , and to deliver this absorbed
t h i s  s tud y m i g h t  he more  p r o p e r l y l abe led  as shape  f a c t o r s  heat  d u n i m u g  r e c h a r g i n g  where  it ran he used , they are useful
which could be applied to any hig h explosuve, in achieving better utilization of available energy.

N— 139 1 N —1 394
Expendab le  Power  Sources  f o r  U n d e r s e a  A p p l u n a t i o n s , May U p g r a d i n g  S u r v i v a b i l i t y  mi  Ca ruc re t e  Arch M a g a z i n e s  — Results
1975 , J ,  F .  i l c C a r t n ey ,  A0B004 843L of a F i n i t e  Ele m e n t  Ana l y s u s , Jul  1975 , J ,  N .  F e r r i t t e ,

Under  s p o n s o r s h i p  of the  lu eva l E l e c t r o n i c s  Sys tems ADB 0O6 046L
Connunand , bow—most , expendable power sources f’un undersea The existing otandard earth— nov emed concrete arch igloo
dat,n gathering and transmittIng systems have been inv e stm— magazine has been anal yzed using finite element techniques
gated. This investigation was unitiated with a review of and found capable of s’ithsta nding a total bou ug— du ra lion u
power requirements f o r  p r e s e n t  and  p r o j e c t e d  m i s s i o n s . dynamic  p re snucu ’  u u f  25 psi from the detonation of a nuclear
Power in needed at levels of from 1 he to 1 ,000 Ii (or peniodn weapon. The arch load capacity was increased to 100—ps i
of 0 ,1  yr to 10 yr in the uncean to depths of 20,000 ft with limit by the addition of soil fill above the stnumrt ,mne a,n,h
same applications r e r 1mumrunm g prototype hardware within the on its sides to produce a much flatter slope , ned nmcung drag
next few years , State—of-the-act and advanced power sources and reflected pressures. Methods (or increasing the hard—
and power systems were surveyed and taimulated. TIne per- mess of the entryway, blast door , and rear cb osm m re were
fommance o( these systems was compared with the m i s s i on  s tu d i e d .
requirements to determi ne uel,’cted camudidates for more
detailed investigation. Many types . . I batter nes c o u l d
fulfill mission requirements ump to abonut I yr , but  devel-  N - l3 9 5
opment u s needed for low—weight sources f o r  longer periods Aim Inflated Portal,le Ilauntenance Shelter , Jul  1975 . F. hi
of t ime . Development s h o u l n h  be a imed a t  p r e s s u r e - b a l a n c e d  B n i e r , A D A O I 4 I M 9
pr im a r y  and s e c o n d a r y  batteries; seawater batteries; towed Tine need for adequate shelter ion maintenanre and
generators; seawater electrolyte fuel cells and simplified repair of rmnstructi om and other types at equipment at polar
low-power fuel cells; tunr face , snorkeling, mr per ioducall y camps motivated development of a portable maintenance
surfacing power sources with tmansmiss iouu cables to umudersea shelter. The partal~le maintenn ance shelter described in this

h a
Ii
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technical note is a cotnsniercially available pneumatic mtruc N 1398
ture composed of an air-inflated frame and a nylon- Solid Waste Handling and Disposal at Naval Share
reinforced polyvinyl chloride cover, The 22—by—22—ft Facilit ies — Air Curtain Destructor Experiment , Jul 1975 , J.
shelter is adequate for the repair and maintenance of equip- S. Williams , S. C. Gang, ADBOO6O47L 

, 
-

ment as large as a size 6 snow tractor. From the field test The concept of using am air curtain to minimize part-
at Williams Field , Antarc tica , it was concluded that if iculate emissions from open pit incinerators was investiga-
fabric ation techniques can be improved the shelter will be ted through full scale field tests, Changes in the pit
suitable for use at temporary camps or other facilities in configurations and modifications of the blower nozzle were
polar regio ns, However , addi tional testing is required to made dur ing the test period , Some reduction in p a r t i c u l a t e
determine its durabilit y and low-temperature limitations , emission was achieved through tho installation of a curved

def l e cto r p late at the tap of the pit wall. However , in a l l
tests , the observed smoke emission was found to exceed the

1—1396 local APCD limits. It is recommended that open pit incmner-
The Survival of Sewage Bacteria at Various Ocean Depths , Jul atons be used only u,n areas where disposal of large amounts
1975 , H. P. Vind , J, S. Muraoka , C, W. Mathews , ADAOI7’oo of untreated lumber is required , and only where other meth—

Sewage outfalls in the ocean are usually relatively ads of disposal are not uvailable ,
close to shore at depths of 200 ft or less. An investiga-
t ion was under taken to as cer ta in i f the p r inc ipa l  specie s at
bacteria in sewage , Esche ni ch ia col i , would survive (on 1-1399
shor ter  or longer pe r iods  if the sewage were discharge at Structural Tests of a Fiberg lass—Reinforced Polyester Houn-
dep ths o f 1,000 f t or so , where there is no light , and where ing System and nt~ Components , Jul 1975 , h’. A, keenan ,
the pressure is greater and the temperature is lower, ADA0 1 7693
Culture s of the Seattle strain of E. coli in autoclaveul A prototype fiberglass—reinforced polyester (FRP)
seawater were placed in 25—ml bags made of dialyzing tubing. housing system and certain of its components were load
Some of the bags were suspended near the surface of the tested to evaluate their structural performance for corn-
ocean , some at uhepths of 200 and some at depths of 1 ,000 ft. pliance with HElD Guide Criteria developed for Operation
Some of the bags were suspended in opaque containers t~ 

Breakthrough . Serviceability and structural safety of a
protect them from sunli ght; others were suspended in trans- two—stony test house were determined under muine combinations
lucent containers, Al.I of the E. call cultures exposed near of horizontal and vertical dead , live , wi nd , and earth quake
the surface of the ocean in translucent containers died in loads. In additi amu , typ ical roof and wall panels and sill
approximately 4 hr. Those nuspended near the surface itt Joints were envir swnenta lly conditioned and loaded to fail-
opaque containers survived for periods of an estimated 2 wk , are to measure the effects of exposure to high temperatures
Cultures of E , co l i  suspended ;m e i the r  t r a n s l u c e n t  or and humidity on structural performance. The test house
opaque con t a ine r s  a t  depths  of 200 and 1 ,000 f t  (where  s i m u la ted  the  l i v i n g / b e d r o o m  p o r t i o n  of a t w o — s t o n y  town-
littl e or no light penetrates) also survived for periods of house , bat lacked the stn(feonng effects from adjoining
an estim ated 2 wk , with onl y slight differ .unces in the modules . I t , thus , proviuhed a conservative model to simu-
mortality rates at these twa depths. If the sewage were late structural response of the prototype system. TIme house
discharged at a depth of 1,000 ft , theme would be no danger was fabricated of FRP sandwich panels for exterior wails ,
of contaminating surface waters because the cold , deep water interior partitions , roof ceilings , and conventional wood
does not mix with the warmen surface waters. If the sewage joist construction for floors. Construction details of the
were discharged at a depth of 200 ft there would probabl y test house and wall , roof , and joint test specimens were
also be no danger of contaminating surface waters unless the representative of those used in the prototype housing sys—
thermoc lune was deeper than that, If the sewage were di s— ten’. The test house satisfie ’h the BUD Guide Cr n trcua recom-
charged at shallow depths , there would be con itannimation of mendat ions under all combinations at’ loads etucept wind load.
surfare eaters; but at least one species of the comutamina — The monies of failure in the test h ouse , wall and roof com-
tmn g microoganisms would probabl y ou rvis’e for only a few panents , and sill Joints demonstrated the need for stricter
hours in sunli ght , quality control in  f a b r i c a t i o n  t e c h n i q u e s , e s p e c i a l l y  at

adhes ive Joints.

1- 1397
Transient Susceptibility Tests of u\N/GYK—3 (V) Digital Data N 1400
Processing System at Skaggo Island , Aug 1975 , hi. N. Smith , Evaluation of the Lina b og Pi peline Inspection System for the
ADA OI 42 00  D e t e n t i o n  of C o r r o s i o n  in Navy POL Pi p e l i n e s , Sep 1975 , H .

Susceptibility tents were made on an AN/GYK—3(V) Digu— E. hh ollan , ADB OO 76B 8L
tab Data Processing System at the Navy Secuu nity Group Head— The field utility and accuracy of the Linalo g Pipeline
quarters at Skaggs Islanul , Ca lif , utilizing the Power Inspection System offered by AI’IF Tuboscope , Inc,. has been
Transient Synthesizer and Power Transient Monitor developed evaluated to determine the a p p l i c a b i l i t y  of the system to
by the Civil Engineering laboratory. These tents were to Navy POL pipelines . The utuluzation of arm in-service pi pe-
determine the quality of electrical ~uu uu n ’ r  required by the line inspection system to detect pitting c’ffers a consider—
system to operate with a minimum at failures. Eight able cost saving oven tIne method currentl y being used to
i ompsnents of the system were tested individu ally, and then locate p ipe luuue damage caused by corrosion. Evaluation 01
th e system as a whole e’as tested , Results indicated that the Linalog system performance has indicate d tlma t thus
the AC sensing sect non of tIme Status Display Console 10-1289 system is satisfactory for use by the Naval Shone Establish-
was extremely sensitive to pawer linue transients and often mem ut if utilized as directed within this report. This
initiat ed pne nn atm m re system power down. A number of mino r restrmctm ;,n is necessary hecaumse i t  was found that the
problems resulting from inoperative circumits caused by Lm uma b o g inspection unstruments designed (or particular ~,ip e
g r o n u n d i n g ,  loose n o n n e c t u , u n s , etc., and improperly call— diameters exhibit an upper l uauit to thue pipe wall thickness 

- -

b r a t e , h  rompom neunts were also discovered and connected during that can be inspected satisfactorily. The limits are tab-
the  t m ’ s t s ,  I d e n t i f i c a t i o n  of they , ’  p r o b l e m s  w o u l d  have  been nibated within the r e p o r t .
virt u all y impossible witho m ut the use of the sp ecial izn’d CE!,
emju ipmemnt -

N- 1401
E l e c t r o m a g n e t i c  Shu u m ’ l d u n g  R e q u i r e m e n t s  W i t h i n  N a v a l  H a s p i —
tals , Sep 19 73 , J, I.. Brooks , AD IIOO7689L

uS study ‘I the pn u ssuh l u I,.uzards cre ,ute ’l by usumug elec-
tronic diagnostic and mom, , 1 ”mi ng eu l uni fumest that us sus-
ceptible to electroma gunetic untemfu-neumne I’ll ) s-as cuu nductemh
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by t l u m ’  1 : 1 0 , 1  E i n g i m m , - e n m u n g  t a h u a n a t o r y  ( C E L )  - T h u i s  w o r k  u s  E u i n m m p x u m ’u u t  t c s t e ’d  n l n m r m m u g  t h u r  u m n u g r a u n u  m u  I : u lu ’ ’ l i , u u u  m y  ~n - s
app l m c c l ,  be ’ to N, u s, m I h a s p  n t n  I s  a mmml c , us  s l u u u m u s u u c u ’ u I  I n y  tIme N.mv um I t r a u n s p o r t  v,’ h mi  c l u ’s , 1 u 1 , m s i  , c annul nunluluer houses , nmm ’i a I .nmn ,l
F a r u b u t u e ’ s l’. uu g u mu ’,’, m u g  C u u m m u m m . m m u d ,  The u m u v e s t u g . u t i o n  ne ’ ve ;m b n— uI p l a s t i c  m en’ n a p s  a m n , I  1mluug s , to,, :,,,

~ u ’u ’ u ’,) m c  Is , m e , i\ 1 , u

t ha t  r, n’e m n i  . m u l s ’ . n u u u  n u n mu mmm l , ,  .u I I m n n u c e - u h n n n n ’ s co m np l emh e n  thu  t h u  s t o n a g e  anul  b o a n h u n u g  c m ,  ks , .m I u u , . , c  u ) ,  .n u~ n u u g  m m  Is . ,, l u u ,  e m ’
e v e n — n  rum me’ ,, e n  m g us , ’  u I  m’ ‘u i r u m  m c  eqa u pm c’nt aa ,I lu ’s u res ‘I ,u , c eate l u n g  .ep noun , an nul two tYpes I Inose s u u p m u  r l  5 -
num f a n - i  - prd’sm’tnt , omum m a t n l u u  ; ~~ ;u , o l u le ’ms t l u , , t  a n n ’  u n i q u e  to ‘ 1 c m ,  sy s t emns , m u m , ’ I c  m u s t ,  s l u n h u  u u m r , , , , ’. ,’r  1 u ’ , m ’ t s  , m u u . l  n u m u C
I u o s p i t ; m l s .  ‘lost l m n o l m l e ’nmms n , m , u s m ’ , l b y f Il l , c - I , i  l u  sot n l i n m ’ c t l y  I o n  low -  s l n u l u  t u r n o v e r l o r I s . c u - r u -  s m ’ l m ,  i n ’ ’ )  Jr n ,u , s t
I, ,z,.. u, , uus to 1,1, , nb m u m , ’ . i t he  l u . u t m e n t s  wm’ l l — t n e u n n g  m u m  t h a t  p ; i c a b ; e  I o n  sn ’e- . m g u ’  t r a , , s h u ’ r  c ca t  , u , , , s ,  C n u t u ’ n i a  l , , r
l u c y  c n m a t e  m u m  s au un ’n’ o t l n , mt  c aum s e  m h e l a y s  , m l )  s t u ,  r I m  u, ,n  m u  I m h e ’ l e n u u u i m i  ung  mau , luow ’m ’ r r e u l u i i  ne ’ noe ’m uu ~. a u mu l t l u c u ,uuuu ) m u-cs -i m .u 1uup—
e ’I ’ ’c tcm u ,u n u m ’,’,, , lu , u u is , ‘c u n u . u l f u i n c t u o u n i t m g  u m i  u u ’ n i l n b m e n u m l  e q u m u m —  meunt  m ue ’e ’n le ’ m I f u r  .n sys t enu  i n n ’  ‘ ‘ m m  i l u m u e ’ u h .
n m - n u t .  ‘I b i s  c u ’ f u u u r  i ,I , ’ m , ,  I s  I lne  m a c n u n ’ , ’ of thue EfU pra ln em and
l n n e o e u m t s  ne c om uu mmeui dat  m o m m y  lu a l l e v i a t e  t he j uno lu len i s  b o t h  I n c
new hosp it a l  ronstr uc l iu nmu .und tu,n n n - t n o i u t t i n m g  e x m s t i u u g  N — 1 4 0 5

h m o s p u l a b s .  P o l a r  T c a n s p o n t a t i o m n  E q m n u 1n n n e n t  — Fuv e—l ’omu Tcunck h uth high
F l o t a i  iu, u u T i r e s , Nov ‘1 75 , H .  he’ . ) l u u u u , u a s  - AI)AOl 7s9Il

A Dod ge II W5IIII 5— t m u m u  t m uck  w i t  In 19 .  75 a .,hl.I , I ‘c -
1 — 1 4 0 2  p n e s s m n r e , h i g h  I I u u t . u t  iu ,m n t m c , .  s .u s  m , ’ s u u - u I i i ,  u l u c  c o n t i u n , ’ m u t a l
Dunalm i 1 m i s  ‘ ‘ I  P l a s t i c s  mum A , u , u n ’ u - u , h u ,  f I . u c u m u u ’  S e n h i n n e m u t s , Oct  U n i t e u l  S t a i n ’ s  , u m m u l  a t  f l u  ‘I uu u , l u , , A t u t a n u  I n n , ,  u t o uhete -m m nn i uum ’ u is
197 3 , J - S . f l m n r a n n k . a  , H .  I’ - f l u  ,md , ADAO 1 7 7 0 1  s u i t  a l u i l i t  -, s a n.e n gmu t n . n i u s f u u ’ r  i n  m u g  ve I , m u  r i n  s u m u i w — c u n v e  r ed

S 1m u ’ u ’ m , n e uus  of .m w m l,’ vanun ’ty oh p lastic sheets , ropes , n o l a n  u ’ m ’ g u u ~u u s .  The t e s t s  u m n ’ I u  u m m ml t b u m  v , ’ l m i  d c  was sa t  i s —
, e nmh e ’l ec t  c m c , i l c a l u l e  m u n s u l a t n o u m s  were p a n t i a l l y bu n ie ’ u I  i n  f a c t o r y  e’l n , ’ mu o p e r a t e d  oun wel  1— c o u n s t r u n c t e d , l u a r u l — p a c k e u l  s,u,uu,
a n a e r o b i c  h a r b o r  s e d i m e n t s  to u h e c e r m i n e  the effect of roads , lmut umm sa ln sl.m ct , ,nv I ’ m  ope -ra lnum ,, oven nleep, mus u l m s—
h y drogeun smi ) I mdc an lmal ym ec ic om ate n ials. Fan can fina n isomu , tmmn hemh , snow s n m n h . m u ’ ,’s us e m )  I us  , ,v , ’r p a n t  n a l l y muimp.m cted
spe ’cimenu i uu I t h e  same m a t e r i a l s  w e r e  exposeul  in  a e r o b i c  s u n m h a c e s  such as s n u m u e  t c , n u h s  p r u u - m ’ ssc , I  b y v e h i c l e  m i f f ’ ,
sum rl, mne wate rs . A f t n ’ c  2 — 1 / 2  y r  t he  spec imens  were  a l l
necovere, l .  Very  l i t t l e  i l n a u n g e  was noteul  in  t he  ap p e a r a n c e ,
s t r e u n g t h , u n  h n a n d n e s s  a an y  of the  spec imens  of s y n t h e ti c  N - ) 4 O I u
pn l y m e r m n  m a t e r i a l s .  In  c o m u t n a s t , n o t l n i u n g  r e m a i n e d  of E a r t h u  S c i o u n c e  R e l a t e ’ m I  E , m v i r o u m u n e n t a l  F a c t o r s  m m  P m u l a r  1m g ‘‘ mu
samp les of wood anu l  st ua r t  l e m u g l l u s  of c o t t o n  and hemp nape C o n s t n u c t i o m n , f i r  ;975 , .J , t. C n o n i m n , Al )AOUO ’) ,
exposed for caunpa nu000 . Simm I. ur l y, natural nuiluber covers at A literature se .mnchu ear conducted to identuhy eacthm -
samp les of insulated electrical cable deteriorated dunn ing scuence—nelat ed m ’unvmcmunm emut ,e I factors af be clumu g conus lnuctuan
the 2—1/2 On , list p l ao l  m c  and symut l ue t  i c r n m h b e n  covers  of annul  I n a m n s p o r t . u l u oum i mu t Ime po 1 a m  r e g i o n s . Tb, ’ t h n e n ’  m m m l  m m
ot her  i n s u l a t e d  r a h n l e s  uunu l ers ’ent  tu e  v i s i b l e  d e t e r i o r a t i o n .  “ e a r t h ,  m a t e r i a l s ” — sm nuu s ’ , i c e , aund  I n u , z u ’ , m  c ’ m o u i , u d  — were

c a n s i n h e n e d .  Thur s t u m h y e m s  t m  p r u m u h a c e  a document  t h m a  t w u , u u ld
p m u n v  m u ) , ’  aim , ,vu ’rs ’ m u ’ s’ of t Ine s u b j e c t  ann l  1mm ng t m n g e t  n c r  a

9 - 14 0 3 source  u,f nelerm ’uces I ’ m  more ul etailed s t u m l y  as me n um u cc,) .
K i n k  F o r m a t i o n  a nn )  R o t a t i o m u , m l Response of Sing le a nd ‘ h a I t i —  The p e m t i m m e m t  p h m y s n c . u l  u r o p e n t i e s  of each n u a l n ’ m n a l  n cr
strand Eler tm ome rhanuca l Cable ’s , Oct 1975 , F. C. Liu , discusseul at the’ heg m umun i ung at each section. Pnolulens areas
ADn’m 0 17 6 9 9 s t u d i e d  en d,’ ) m u m u m l,’d t o  loumudatmo u ns anul comustru dluu ,m uu

M a t h e m a t i c a l  m ,n a mh , ’ I  s I m r  u I u u m m l ,  e— ar onor eu h  and m u l t  i s t  ra nd  mm -Ih n , u I s  , u - ,,,u, lu,. m r const  cu r t  ion , u ’x u ’.,n ’ . m i  m a n  l i o n )  m l ,  mu g
c a b l e s  were f u u n m n m b a t e m h  I,’ s u a n u l a t e  s l r . e i g h t  c a b l e  s e c t i on s .  d r i  b l i n u g  .in I I r m ’ , u c l n i  ug h , a um ul  at  i b m  t i e s  as,) ‘ ‘ I ’ ’ ’  I i o u ’ s  A
Nu m umuec  i n  a 1 s o l u t  ions  For free—coil an uh  l i n e d — e n d  c a b l e s  un de r  m a j m m r  l u m u r t  i o n  m l  t I n e  s t u n u l y  i s ’ uhe v o ted  t o  f r c u ’z e m u g m u n n i m n u l
tens ion were  ohut uu i euenh w i  lb  a c o m p u n t e r ,  C o n t r o l l e d  ca b l e  l u , ’ u  m u m , , , ’  ,, I t Ine ’  vo l  u n m u ’  of r e s e a r c h ,  ii i  t I n  i s  l i e l u l  m u m , !  I h u m
t e s t s were  cond iuc ted  to gen e r a t e  u h a t a  on the  m n u t a t  i o u m a l  c m m m n m ’ o t  u f u s n m r g u ’ u  f a c t n v m t v  in  r e g i o n s  u n u h n n a n u m  by t h i s
b e l n a v m o n  of si x cab les  u I  , I u h t e r e n t  s i z e  ar m, ) c o n s t r u c t m o u m ,  m a t e r i a l .
P a r t  of  the  d a t a  wa s mu s n u b  t o  compare  e m  t l u  r e s u l t s  f r o m  the  Ge uu , ’n ,u l u r o h l e , u ,  - n m - u .n~ I ’’ r Iunnt h er un’ :un ’ , m r c h  a r c  out )
.unal yt ur a l models. Ex tuemimenutab results and mmm dcl ~,nm ,— In tIm e n l u u s u n n g ,
‘ I i  r t ions fo r  e l o u n g a t  i ou  a , mm h r o t a t i o n  wer e  i mm g. , oul agre’em , ’uut
I o n  t he  ca se ‘m l  a m b o a h l e — a c m o r e u h  c u l u l e .  Fx~u u ’ m i m m . r u t a l  a im ,)
p r e d u n t e u l  v a l u e s  of r o l a t m o e n  f o r  a .3 x h O  u n a n n o t a t n m g .  m u m l t m  S - h . (u 7
s t r a n d  ‘ a l u m ’  were  a m u t  mm g om . ’ l  a g r c u ’ u u u i ’ u u t , .m p 1m . n r e t , t l y  h e n . n u u s , . H u g h  h n u l , , s u s ’c F u e ’ l , I  l u - s t  nm a H a m nhe ’nemh I, u t - c  h e l l , m v
umf  i bm ’ I n  f b i  cnn I t y  in  anode’ ; m a g  , l u m ’  u u , u n ( m l u ’ o  , , , m , s m  c .u  t u n u n  ‘‘ I  I ‘h IS , R - S. ‘ 1 , 1 1 c c , I A ,  ‘n . -  u ’ h m , i t . u s  . AD A UI 7095
t he u a b l u ’ . rwo types  of c a b l e s  were  s u m ) ,  ( v u - l u - .) to consi ,,,,m I s suu p ~~u ,  1 mu ‘ c ’,,., I S- SSu .l 1 51-. ,  lEt u les ug , , ed  a n d  I mu ’ l ul
t e n s i o n  and were  Iwi ste ml  u n t i l  k i n k s  dev,’ I , ‘1u ,’ ,l TI - ru ’ lest tc’.teuh .u I, mu  I , ‘,.‘I n _ m u m - i  ccl which w.us nnt,od ed to s m m f n f u ) y
mess Its show that the buckling criterion I -i .u s,u , ’ I , “I ,,, r ,u,u l a s t  , - m i n I , ’  m g  , , , m m m , d  s l u c  I t,’rs uunui r , 1 u u  uprn enn l hebare ,
lie mused as a cn utemmonu f a n  k i u n k i m u g  o h  u l m , u n l u l c — , e u u m m u . r m ’ , I  and u m u g ,  a m n n h  .m ltm’ r n u n ,  I n - m u  a t t a c k .  F a n )  u n c u ’ , ,  I tI me pump mu m, ’ i
ma t I istrand cables. c I - ‘gg u mug mum t I n , -  t u u  s i  I me ’ l ,h l e s t  led m u ’  nen l esu  gn ann i thin ’

u m , ’ m ’ ,I hoc re-test - In accomp lish tbnms , lIe!, participated in
i l m c c x u l , , s u v e  m u s t  ‘ u , ’ ccl ESSEX . F’bas,- I • u t  f u r l  P o l k , La ,

N— 14) 14 i n On t u n l m e r  ( ‘ 1 7 1  -S ec  Icy  n gneu l  w a t e r  c- i ’ l l  w’.ms c ,msst  nu d e” a t
Shi p — t m m — S h o n e  Hose Hamu l  I i  ng Tests , h unt  1975 , 1’. 1, , .mun 1 u l u c I I , a I ‘u ui  n numu e l u , ’ u u ’ g u m u n u  nu,h r n u u t  n u . u m s  we , e  pnede  c ted  to  he s i m t  I a n
A DA 01 76 92 to  ilu ,. sr i’mn ,,’nue,uced i n  the  lu m e v u o u s  f u e l m i  t e s t .  T h u n s

Tests  were  r e r e u n t  l y  u u m m u n l u m u  t ed  a t  th, ’ San hIm m ’ g , u  Sc ,, ,  I r c l u u u r t  u l m ’ s u  c m  I ’m ’ s the ’  m u s t setump and thu r results s i m m a m o g u l .
S t a t  m o n  to u l e t e n m m n e  t lne  best p roceduru ’s  anu l e ’ q u m m h u m , ’ u n u  t I n , ’  I n  smi ,mnt.e ny, : u l t h u m u u g h i  e l e c t r i c a l  1 c m  to the  we l l  s i t u ’  — u ’
Navy ran  must ’  to t n ,u o s l , - r w a s t e  f r o m  a s h i p ’ s h u i l m l u n g  t a n k  i’ m n , t e m n u p t e n h  ,n I u ’e sm ’ m , u u u u l s  a l t e r  n h e t a n a l m o n , t h e  pnmmp an d
p i e r  w a s t , - — h a n d l  i n g  f . u c i  l i l i e s .  Procedn m nes  t e s ted  u n n l n u m l e n l  ee l  I ou r,’ f a n m s n h  to  f u r  o p e r a h m l e  a l t e r  Ibme t e s t .  A l s o , t h e
loau i i ung ,  t r a n s p o r t i n g ,  n a n u e n t i n g ,  d i s c o n n e c t i n g ,  u n l m n a d u n g ,  pe r m e a b i l i t y  m , I  t h e  wate ’ n h u e a n i n g  s u r . e t . m  was redune,I . de—
nieanin g , and storing base fuur .m sewa ge-haund ling system. creasing the well out luut , and well water ~‘l huigh t m u c l u m u h u t v

and solids content ems discharged Icr unearly 2 hr alter
,hetonation. However , the CEL mI,’signed hardened water well
had snunviveu l the blast envur ,nnment and rm’ma mned operable’ .

N— . ‘ l I
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N - l 4 OH
App lications of the h’hagrousoven in Amphibious Logistics , Nov of an ,m uv u ’si m et a i ’a n to devn’I ,u 1m lnett,’r a ,celerated test

975 , H. J . Im u, I im ’ , ADBO0H3IIL meth ods n u n  let , m mm ,,,, , g coating 1,enhumrmance The coatings
The Magcurnover us atm , u u r - f u u u  w’u’red device desi gmued pn i - i,,, laded a l k yml , oil , vm n yl —a l kyd , vinyl copolymume r , partially

‘ man ly 1 move v .umu c ,u uitau ners , It was operated at the Civil hydrolyzed vinyl copobymer , epoxy-amine , and epoxy—pobyamnde

‘ Eng uum e eru~ug b.aboratmury in -n s’, n , m u ’t y of test conditions to fil ms. Clear and pigmented h m h m s  had previously been
mietermimue 1 and el ncrc ut uum u u 1.1 5,’ used inn Marine Corps and mnraduated in air with a merrnmry arc and w ith a xenomm and.

Navy log i s t i c s  fur c . e t , , u m u s ,  Emp h a s i s  e n s  p laced atm m e a s u n m u m g  These s t u d i e s  w n’n e  ex tem i ded  t o  n u n , .  uide longer xenon—arc
r u t , ’  of t r a v e l , u n , . m u m u ’ u n v u ’ n , u l , n  I If’ , . u u m u l  s lu u pc  c l i m b i n g  a b i l i t y .  i r r a d u a t m o u m  and a t m o s 1n h e m u c  e u p a s u n e s .  5 0 0 — h o u r  s e n a n — a r u
D m n n i n g  the t e s t  p r o g r a m  the  ‘ 1 m g  u . ’ u u u ’ . e u - u ’ c . n m n i r d b o a m h s  r a n g i n g  m r r a u l u a t u o n  b uad l i t t l e  e h f m - n l on aim a l ly ) l u I m , s l i gh t l y

I c o n ,  an e m p t y  n , u u u t . u m n e n  t u r n  u.m ’ m g lui ‘ ‘ I  5 , 000 lb )  to 45 ,000 reduced II ,m ’ peak  h e i g h t s  mnf a v i mnyl  f i l m , and p ram iucen l  a
l b .  u u t n o m n g  i n c r e a s e  m u  the carhanyl absorption f an epvx’, film.

I t  was u i e t e r m m n m e d  t h a t  t h e  n t .n g n , , m , , v , . ,  m e e t s  t he  ne— F u v e — m u u u u t h  a t m o s p l u e r u  c exposure ’  , r u ,ulu n u e ’ I a general med ct mom,

uumr ,’mem its b u m  horizontal unavetnuemu t uI I uu ,n,Is: u t  moves u n  the pe’ak hm -ug hts of the ATR spectra of alky d , vinyl , and
lorwarm l , backward , suIu ’ s ,iys mum either ,l ure dl ma n , no , )  r o t a t e s  epoxy h m l ms and p roduc eu l u scneases  mum lim e canlnonyl peaks of
clockwise and uu , u u m u t n ’rm l o u keuse. While ml ‘ n i , c limb slopes the eju oxy (mInus . Sumu , c tIne main efhect on the surface of

up to 107, a n,,) n , c g m u l m , , t r  s m a l l  o b s t a c l e s  ( h u m .  m m  l e s s ) , i t  u u u . m t n i n g  l u l m s , as jud ged l u ~’ ATR s p e c t r a , is an increase in

a ppears  he-s t  to  l i m i t  ‘ “ m m c m  ,f e n ’ ,u i m um, of p0 mm-nt m i l  uses ruf  t h e  u . n  n l u u ’ u u i ’  I u , , u u t c u u i  , t l n n s  m e t lmcuul  of t e s t i n g  u - at logs appears
‘ I . m g m u u u u u u u v u ’  r to  o n l y t hose I . m v k s  s-he-re tb,  uupe - m a t  m ng s u u  u I , n u c  mu , s t  s u i t e ’ , )  I m u d  t hose  s y n t h e t i c  , a t m  t u g s  t h a t  do not  have
u s f l a t  anid t r u e u u I h m g b  loon s i l l s  am ’h s i m i l a r  l u s t rum, — s t r o m i g  m n u t i a h  u a r l u u u u n y l  a h s m u r p t m a n ,
t i o m u s .  I t  is , f o r  e x a m p l e , s a u t e ’ m I more  f r  m o v m n n g  , u mm a d u c k
uI .m s h i p  t h a u n  between de ’cks .

5- Ia 1 1
P m e m b u c t m o u n  oh  P a i n t  P e r f o r m a n c e  From a C o m b u n a t i o u n  .1 Ac-

5- 1409 c , - l e r a t e u l  L a h u o m a t o r y  Tests . Nov 1975 , R .  L . u’n l u m b a nmg bn , P .  J
Underwater Exp losi ve La ca v atm uu o Ice ) mug at San ‘u u m u , I ,ms H e a r s t , A13A0 1 89 54

I s l a n m i , C,m l u l u u m u u i u , )f72 _ )m )71 , Su , s’ ‘17 ’, , L .  h e .  f I . u I I m n , g n ’n ,  Thur  C u v i l  E ung i n e e r i n g  L a b o r a t o r y  i n v e s t i g a t e d  v a r i o u s
ADAO I 765 ’I  , u c u , ’  l u ’r a t e , I  l a l n o c a t a n y  t e s t  p r o c e d u r e s  fa r  use u s  p r e u h m c t n s g

A s c m  mu ”. of 1’ ’ ’  I s  .1 , ’ su  g u u n ” I  I , - m u  - , Ic l u r e )  n u r u ,,,nrv the long—term performance of p a i n t  sy s t ems  f a n  s t e e l  eX~u ose u l
m , m f m u r m a t i a n  on a u , c , u ’ I y  of I ‘ ‘ f ’ ,  s r e l . u l n , m g to t ,, ’ , n r vh, un .’ m u ,  a m a r i n e  .u lmosp h m e m e ,  A c c e l e r a t e d  l a b o r a t o r y  l e s t  p r o n e —
n m n d e r w . m t e r  “ X I ’  losive “a, nv m m ,  u n ,  was u o,u’I,n, t u ’ ,I m i  S . u tu  f l u e ’ ,  I .~s dunce s u m u r l  ni uhed d e t e r m i n i n g  the  e l e c t r i c a l  fu c uu lmer l m u ’ s  oh the
I s l a n d  - ‘ -n l i t . ‘t u u n mng IS 72~~I f 7 1 ,  I u ~ mu s u us’ , ’ e l m  g n u  u - u )  m u m —  m a t  n t  sys tems on steel han d 5 (AC and DC m e w ,  s l u m , ,  c amm b AC
d I , u u b e , l ,  I I )  - ‘ u  u t a b u  l , l s u , b  s t , , i u u l , u c ’ l  \.nv\’ , I u ’ m u ’ , I  u t nu ,m , ‘ .q .n m I l i u m ’ ) ,  t he w a t e r  vapor  p e m n u e a h u l  tv of f r e e  f i l m s  oh
m u m , ’ ,  u , m l v  I -‘ , un 5m ’ i n n  u n , d ,  r n _ u i  m c  u s ,  , i 5 . m I  ‘ ‘ m u  1 u n u u  en  1 2 !  the p a i n t  sys tems , amid the  p e r f o r m a n c e  u t  the p a u n t  sys tems
p o t e u u t u . e I I ’ . r  m m u m h u I v u t u ~ , c r t , u u , u  s t , m i u , I n u ’ )  \ . m s ~ ’ . I , ’ m u u f  m l  u u u m u  omu st eel p a n e l s  e xposed to a wet . — a m m m t — d r u , — u v u  l u  t es t  p r u d e —

ln . u c g u ”. r ’ a l  - , .  t h e n  r use or l u  u u u u f u u v’ u’ t h e i r  p c n h u u n m . e n t m  ,‘ d , u m u ’ , R e s u l t s  ol t h e  a c c e l e r a t e d  l . ,b o n a tomy  t e s t s  on 12
n o  ut,.f, u’c ,n i c’ n I ’ l’ l ic,u t u t ,’., I I )  s u m  t a l ’ n  I n  It n u b ’ m r r  t . e  u u u  p a i n t  sy s t ems  w e r e  c o r r e l a t e d  w i t h  t h e n  r l o n g — t m ’ n m  ccl ’ mm ,—

, ‘ ,, u mu ,, - r ,  m a l l  V , , e.u u ) ml ,  I m um ,,’ ut u u , . , I cxl’ los ive ’ s n um u o u h m ’ r w a t e r  a n n e  m m  t w u ,  d i E l e m e n t  m a r i n e  a tmosp h u e n i c eunv i  n o m u m e n m l s  m i s ,  nmg
.mpp l u n  u t , . , ,  s , i . i ~ s u i t . m l u u l n t y of c o m n e r c n a l  f u e i u l — m u o a l u l , ’ , Im , ,e .e n r n ’g r e s s m o n  . u n . m l y s u s .  R e s u l t s  c u b  the l unmear me-

te , , ‘ u , , u , u f ’ - - i u . ’ c , t  r m 0 l u u s n s ’ , ’s I . u r  u n m m . I , ’ r w ’ a t e r  a l nu , I u u . m t  u s . I~~) g m u ’ s s u u u u m  ana l y s i s  n m u n h m c , a t e d  t h a t  u n d i e ’ m d n u a l  m u m , ’  I c n a t e n l

m u l e , u u ‘ I , ,  ,m t u t u  f - f e  c m i  u m , i m . u I u e s t  r , , u u u t ’  f o r  u , e a c s h n o r m ’  l a h o r a l m u n y  t e s t s  w e r e  not p a r t m c n m b a r l y  goad p r e u l u c l o r s  u I

expl.usnves c - r h , , - )  v . 1 u 1 , 1  m u , , , ’’) I u u f u , u u 1 u u u  s t h a t  .mp pe ’ a r  t ’  p a i n t  h u e r l o m m a , m d n ’ . b bowe v m ’ r , certain, , , , , n , f u u m m , m t  u ’ ’ , , s  m l  I l u m ’

he s u m m t a h l u ’  u - c  ,, , ‘ , m r s h o m e  exp l o s i v e  cor, uv ,ut n u n  s a n k ;  atm, 1 ( 7 )  d u f h e r e n t  a c n e ’ l e m , u t e u b  b a h a n a t u ’ r v  t e s t  r e s u l t s  sh iuwen i p r u n i n u r e
u h e t , m n n u u u . a t  n unun ‘ml t I n , ’  h i m s n t . i t  i ons  i n u h e r e n u t  i n  t h e  t e ’ c h n i u l m m e s  a s  g u ’ u u u l  p re d i c t o r s  of u . u u n t  p e r f u u n t m m a m m c e  c l u e , ,  t h e  p a u m u l
tIu,u t can f u r  u~ ’p I u u )  l l , u t .m u ,I u i.n u u u u ’ u l  tc , ,m a , t , , ) u I  5~ t e s t  sys tems  co r r e l , m t e , I  w e r e  of t Ine  same g c , u e m  ur  l v f u c  - Cc’—

shots touts ‘ v i m  u n g  ‘ ‘ I  IO N s e p a r a t e  ch n a r g e s  a r e  p n e s e m m t u ’ u I .  1mm el f u c u e m u t s  are given f o r  I m u m e a r  p r e d m u  I m u ’ , ,  n ’ q u u n t u o n s  ohe ’me
addition • m,’snn Its f r u , m  n m u , n h , ’ n w a t e m  o~n e n a i  ions  w i  t I n  ., m o b  f i n d  good c a r r e l  u t  m a n  was  u m b l a m  mm c l h e t c e e m u  t h u r  , u u u c  I ‘ c u t  ‘ - i l a b ’ —

t r a c k  d r i l l  .eum , I c u m n u m e m , t s  an Iwo m onon n , ’nc i a l  f u u ’ I n l — m i x e m l , u u r a t o n y  t e s t  r e s u l t s  m u m ’ )  l o n g — t e r m  p e n f o r m a o c n ’  of t Ime p a I n t
t w u m — c u u m p u u n e n u t  cap lo s ,  von mc , ’  i m u c l  ad, ’,) .  Sp e c i f i c  ‘I ’v e  r s , u —  sys tems .

iomm s , u n n  manIc reg.e m~h i mug ape r a t  ot is and t e c h n  I qn m e ’ s ,
d r i l l  i m u g .  ‘ ‘ g m  s t  m cs an,] m a t e n i . u l s  , inc h nmm ’ asu u remen t s  anu l
‘hut,, , N — 1 4 I 3

Ex 1nedient lIec 1u-he ’.mt m’c P r o p e l l a n t  A n m c h , , u ’ e l , , , u , - n mug Ss’st u’a , ‘n. m

“7 ’) , II. I’m .  T r u e , J . A.  D m e l i u l u . , u , ’ . J ,  E .  S m u t h , - S I ) , \ l ! 2 l t u ,, _

1 — 1 4 1 0  ‘i bm , ’  C i v i l E n g i u n e e n i n g  l , , n h u u n , u t u ’ n v  b nas  m n s e s t n g a t e m i  t I u m
R e u l a u  t i m n n oh  PI STOl. Do su iwash E f f e c t s  l~y Jet l a h a n m s t  F l o w  he-st  un ea r us I u n r  i n s t a l l i n g  t In , ’  CE]. 2111 lu r c u l i e l l a n t  . n m m m

1 : 1  r u ’ 1  , Dec 11)7 5 , 0 .  E .  W I l l  i anns  , ADAII 2IO6N u f a i  c k l v  - of) u - u i ms ’ u . ) y ,  . , u n u b e l f , ,  m u l l  I v  in t Ine  sm u t  ln ’uor . F In n

I I , , ’  f u u ’ n f u u m m ; m n i c e  of V/ S l o t .  ,, u r c n , u l l  u s  i n b l u n e n c e u l  s u g u n —  a n c l n o r  can , u u l u m u ’ v n ’  hnu l u l u n m g  u . , 1 , , , ,  u t  u n ’ s - - u  I 20 .000 l b  m m ,  u. I c r

I f i c u m n t l y  b y g n o u m u n d ‘ ‘ t h e ,  I s  ului n i en g l a m n u h i m u g  m u d  t ak , ’o l  I w h e n  u l e 1n t h s  of 211 . 111111 f t .  Several u u ’ m u u u ’ l u  Is  w e r e  e x a m u n e u b  ‘ u n

the ur , u 1 u , u l s u v , ’  I I uue ’ ol mIme a i r ,  d u E t  5 n h i m e c t l y  u l , u e ’ n w a r u b .  l . m u m n c h u n g  the  m u , ,  I , , u n  sy s t u ’u i u _un u uh u f c 1 u l u u y m i u g  t h e  . , u u u l u . ’ n  a s h
To m i t  n g . u m m ’  ,ho w nw’ .ms h c l I e n t s , ., inm ’u , l a n d i u n g  mat  m omm’ n ’f , t coy I m m , uS I s m u  u , n c l n m n l n ’ n h  w e r e  anhs’anmcen h u . . u u c n ’ m u  I f u r  I a l , ’ c a l  l v
deve lnupe-u l  u t  C I I .  v f u c r u - l u r  c x h . u u m s t  f l u e -  i s , u , u , i r u u l  lm ’ d  l v  , I m s u , m u u i  m u , ,  l u u ’ n  u f e 1u l o y m e n t .  A l t e r n a t e  c om lucunen t s  oem, ’
e i t h e m  .m v e ry  t h i n  . u n m , m v  of ,h i , em a n ,b  u , e l t e r , , s  or p . u r . u I l u ’ l n , l u ’ t m t n  i n e u l , a n, ! c a , m , I m u b . n l e  s y s t e m s  wi ne svu,tlu cs ,ze ’l anum b
r i b s .  TIum’ u m p  u m g i  ng I i  I I  ‘c c l i  gums i t s e l f  s’ thu t h e  I cuing coa l  ua I cub .
i’ m u s  m l  t hu g r i n 1  u . n  I t  c m l , , u ’ s p . un mm l i ng n n mu , , u  u l i c m ’ u  i ions m l  ‘ ‘ , , g  5 lutlum, ’— I a n u u n c hah  I c , I d , ’ , ’ —  l u l l  ins, hal e— c ,mm — au mdh mon sysi u’s,

s i n u g l u ’  l u u u u ’  n , , t h e n  t h . m m  r . m n l n . e I l v  ou t wa r , I  u u s ’ , ’ c  i f , , ’ I ’ 1 i uu ~ ’ . I ,.,,‘. sm ’ I , ’, I c ’ l  as f u c s i  c u t  s l t  u n g  I bm ’ I u u u ’ , u u I u ’ si  r .nngu’ ‘‘ I

t h e  g u u u u n m m u l .  U r n u b  h u - u g bml  u n  t h u c k n r s s  m y  sm .m l I c mu, uu 1 u . ,re , l w i t h  s t - cab le ’  l u - u - I s .  I’ m n ’ l u m u m m a r y  ‘ I n ’ s u g n u  , o h , u n m . n t u , u , u  u s  g m s ’ , ’ m m  I , ’ ,
u t  u h u u u n n u ’ t e n .  A m n ’ I h u n , l  l u u n  n . u l u  , u l , u u  n a g  g r i d  I u u ’  u g l u t  ,,, ,. t l , u s  ‘‘ s t a , n n l a n m l  e ’nhnn ’ n h u m ’ u I l  moaning system pat -h ni,’ , ” Fbme

u l u ’ v u ’ l .
~~‘u ’ u I by u u u u , m f u n n i , , g  I- c un’’ .’. I n u , g ’ s s,u l u m l  m u l l  ‘ ‘v I u u u u u , u m L u ~~s 

‘.v’ im ’u, , m,m u ’ l , n u h m ’ s ., l e a l n i n , ’  m r  .iu t , ,mat  i n ’ l m ’ , , m i l h  ., ,l 1 u n s t m u , n ’ u u t
laye .r i f u u u  k t , u ’ s s  m m , ’ )  Cl, e,u ,’rt ‘ s s u u i u u t  mom f u n  wall m l  t l , m , ’ k— ‘, I u . l u t u u m m g .  , n , , u I  l o n k u u n g  11 t h e  I n u m , ’  a t  t I m e  . u m , u m u , ’ n  I , ,  

~ 
u ’ c , , h, ’ a

u s’’ , ’, t , u , u t  s u u m  I . e , u ’ , n u u u ’ n ’ , m l , ,  s I u _ e l ,  m u  u ’  u ’ .n um I u, u l e l , ’  1 , 1  m u ’  r u ’ I
- TI,, ’ ‘ e u  huge m n l u r  towed I’’ a s i t u - a r  m u m , , ,  I , , ,! f ru ’un a

s n m , I , , I ’ l u ’ u , u n ’ r u , r  , A l u m , , , , ’ h u n g  sV’ stm’O us ‘ l u - e u

1— 1 6 1 1  l m m ’ ~~,~ i s t f u n  l m t u u f m u s n ’ u l  pa k , n g r  to  he’ I m u u u u u  I u , ’ u t  I rmn nm most s u m r —
El lu- u  I nuf u~t m u us 1 ,her mu m d  I , , u f u u - r . m l  ‘ ‘m u , I n m , u u f , . u I  m um,  ‘ , ,  b . , , , ’ u u s s , ’  Is h ,evun g .n m , , u 1 n , ’  mu m u m  g u u  l u—u Is u .,, , u I u i m  ‘ - I

Am t m ’ u m , m , n t m ’ , l  r u n m a  I I n ’ ’1 I u - u  .1 u , ,  S f n m . , ’  t na ‘ ‘ I  I l i g a n u  m n  E u u .et m mugs - 
m ,, u I.,l m m u g  I f , , ’ s m / u ’  ‘ n u t u f  w i n  glut  oh  lh me bm .u u  k .ege ; nun ,

% u ,y  1975 , I’ . I f h e , uc ’u t , ,SDA I I I 8 9 0 8  l, , . , . h — h . , m e d l  , u u l i m ’ u l m n m l u n u e u n l  u s  r e m u u n  ,‘u’ u b .

A t t e n , n m . e t  u-n I l’’’ 1 , 1 f l u-I I, ’ , t ,,u m u , -  I - S I l l  ‘ . f u u ’ u  i m n  c’ , , ‘ u u f u ’
t . , n , u m ’ , l  h u m - f ’ ’ , ’ ’  m m m l n I l  u ’ u ’ , m m  , , ‘ l , , , I  ‘ ‘ m u , ’  I u m t  t u g  f u  I n s  - m u .  ‘ u n !
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N—Ia14 at ‘end Hanban ecre m m n s 1 u u ”u mu s h by m disc , mn March and April
Evuu I m u d  umnun  oh P mnw’er I .i me Tramns memm l Sumppressors , Den 1979, II. 1975. After 12 V t  ui u, ’,, mu S m u l  uu , o n l y t l uc d u n  i — t r e a t e d  p i l e s
N .  S m i t h ,  AIJ I1f I I 2 c ’ f 7  a r e  1u e c f u n m ’, u u i uu g s e t  s I , , ,  u m l  lv , At [sari lI,, m l ” u , t l ne r e m a i n —

Raw c onfiner, al I~~°’~ 
has tIne puntemutmal Lv daumuage ing  c o o p e r a t i v e — u  c r a te . 1  es are’ perfu rmun u g satis l m u t c c u l v

critical electrical anumb rl ec t ronmi c systems emp l oyummg se-mi— as are many CEL— ash . C L i indust n v —tr m ’ .mu u -uI pi les . Thesm’
connludtors f u e ,  , n u n s c  ot naundom m m c c c  h i m , , ’  a n o m a l i e s  - An p i l e s  w e r e  i n n p r m g u n a t e d  w i t h ,  c i  th ne m creosote Costaunnung
es1mecia I Iv ‘lemagm ung fu ’’cu’ r I m m m c  am n ,uma by  u s  the ’  impu l s e  Sc, l — t o x i c  ad,l u tuve , a welm’ n ’ t”ul siun g le t reatmenl , a sal Ut I

t age  u s l u u k m - u  I n l I ne  a t  I ra n m ’, u r o t ,  h u m  In t h e  use of  u u m l u , n l  Sc ’ coun t . ,  i n u m u g  lw-n tax hu m . u m ~u u u u u  m i s , or ,n ,Iua I t r e a t m , ’un l  -

vo l t a g e  t c , n , n s m e n t  s u p l m n n ’ s s u u r s , t h u  p eak b e v e l s  of these
tna mmsieu il s c u r ,  f u r  I n u c e r e d  t u m  l e v e l s  t h a t  c r i t i c a l  sys tenus
nan tolerate. Thus report covers te ’sms roumlucted nun four N 1419
coum n n e n d i a l l y a v a m l a h u l e  v u , ,.luressors aum n l a suppressan undn’n hh ydr. m u u l ic F l u n u l u ,  L e v e l  C u u r u t c u  I ‘ 0 , 1 , Dec I ’ ) ’) . E .  R .  O u m r ’
deve’ lopmeunm it CE!. . ‘S I r, ]. l’ ,, w ec  V y s m m ’ u , u  Sv t u i h e s m z e r  was  awed b a k , N . II. F’- nv hh anmg b u , ADAOIYQ4O
to  g euu u’ c,ete u u n l , u n l s , ’ s (‘ or t e s t i n g .  A I m n i e l  d e s c r i p t i o n of An ex p e n i m e n n t a l  l n y d n . m ’ n l m c  h l u m u d i c  u , , , u i n o l  u n i t  ha s  been
I , r e v i m u m m s  t m - s t  1 m g  u I  m , - t .u I o s n u l c  s ,unu s t u n s  m i n d  a r o m } , a m i s a u n  deve loped  t h u a t  c u l l  , Im ’ I ed i  and u urn,’, t .m ,mgnm l am variati ouns
01 ca st m l  mu’ , l iven , e ’ss  of  .u l l  su p lu r e s s o r s  t e s t e d  a t  CEL a r e  such  as t l n o s e  e x p m ’n i e u c c u l  b y a u I I d o z e r  g r a u l e n  b l .’n , I e .  l I ie
u,,cbuded , Tl,c octal u n n i u l e  s n  m u s t  m u ’ e n s  f i u n m nul  to he the d e v e l o p m e n t a l  t e s t i n g  w’as . u d c o n m i l u l i s b n e d  in  Icc phases. Thmr
p e e f e m c u ’ d  smu I u I u m e s u . , u c  f u  n s l  p h ase uhev cl ,m 1ned a h e y b n i d  e l e ’c t n m n , u l / h y . l m  . n , u l  m c  5 , 5 1  ‘u, ’ ,

c ’ ) u u  I n -  t Ine  secomid p l nase  e i i m n i , m a t m ’ d  tIne electrical uuu t enl.m , e.
TIne n e c e s s a r y  m o d u b i c a t i o n s  t’u the e q u m i p m e n t  . ,r e

N—! 1,lS comp lushed at CEL. TIne I lunidic u u u u u l n a l  u n i t  n e u h u u c c u -  o n l y
Dev,-lopment u I  n u n  Ice I.,,’.m v. ,tuan 7tachine , Dec 197’,, 1. lu . an in l uat pressure source , w h i c h ,  es m u o r m n a l l v  a v a u l a b , l c  fr, ’,,
‘n. muu,I mm ’ ’,’ , ,SD,50I8955 tIne )uy ,im a uml ic c o n t r o l  s y s t m - u u u  u i  l Ime v e h i c l e .  Some . u m l d , ’

u5 rev,c’c, of ‘‘I” r , , t  u o u n . u I  u e n l u i u r c ’m e o t s  m , , u l i r a t n ’ ’ , ,u n oun— I n o m , , , l  .)ee’ m ’ b o pmn ’aI co rk  d o m a i n s  atm t m u d  t m n n u n m n g  t Ime  ‘i vum ,,m nu
I i n m m iuug  mueeu h  t u . c  e ’ , 1 , in 1, me u, t  u ‘ ‘ ‘ vu  , u v . , t e  i r e  I , ’  f , n u  m l  u t a t e  r e s p o m u s m  01 tIme c o u n t r o l  u n f i t
pol ar rounstr ,md t I , , , ,  .5 3O—lnj u l.m .I u I e u ’ tc’lme I n e u d h m e r  w.e s ,ue l e d —
t e m b  am ’1 p u r u  l m a s t ’ m b  ‘ ‘u c  u t s  1m m. g , u ’ ’ n u u , )  Iun m ssmure , u u i u l  vm’rs .,
t i l u t y .  I), , ’  u f , , e , i ,  n _ u s  u m u m t t u t l , ’ , l  w i t h  s~meu m a l l ’ , ,hu ’ si gne d 5 — 1 4 2 , ,
‘, ‘ u u n i c a l  i cr I u - c m bn , .u un d  a m , u m , m t  mg n u e  ch i  ~~~en ubrum was tx1,erimenta l I’ ip imm g and C o n d u i t  I , , , . I , , i  l a l m o n s  a,, t I:e S c m
‘jew mgnr ’I m m m l f a h r  u ‘ .u t e d I Inc tIne h , u u ’ k f u u u r  a r m .  Bo th  m on hu f i F ,me l l uc 1u , n  r tme ’nt  l u m e n , Pun , n u t  i’holate , California , Janu l ’ Ii m , , ‘I

u t i o n s c’er,- tested imu a I u h o r . , t u u c v  s i t u a t i o n  I o n  p e n l o r m —  Roe , B .  L .  uf l l m u m l , a u m g h , ADB009~~2 A I ,

‘ mmmcm ’ .inI suu , I ,nf ’ u I i  tv I ‘c I ,  ‘h I ‘f ’’ ’ m . m t i , u u u  , . \ s n n u  u I a n , I , umt  ‘u . . , , s p e n i f u  u . m i u as p m  p i n g  anul  condu i t  cu re u n s t , m l l e t  u .,u

u r g e r  ,uvm c h m n , u ’  ,, t I ,  , , f e m m t ,  m n  I l u  I, , 1, r o m u u  c c l  , m u mden  a s e p a r —  tIne f u e l  p e r  a t  u’oi at l o l a t e , C . , l n f .  ih e  PV I ’— ’ m a c h . e I y - d
a t , ’  t a s k , w .us , ‘ t ’ s u - m v , ’u I  u l u u r n u , g  mum e x t e m m u l e u l  A s t a m c t u c  icc’  g a l v a n u z e u l  s i — e l  c , u n d m i t  c- as mum , ‘ x c e b l e n u t  c o u u d i t i o n  a l t e r  57
I renur h i n t g  o p t - c a l ,  m u ,  I . - e l u o n . , u u  my t e s t s. , n n el  I m e l , )  obsens ’ .’’ mo o f s e r v i c e .  TIne p o I y r l ) l y i e n e - j a c k e t e d  s tee l  pi pe w a s  m a

i n u m u s shu n_ e l t h  I I  th , ’ uce  ‘‘Cu ’ , v a t  u u u , u  , , u a c h u  tue w a s  ‘ - u s y  to e x c e l  l e m u t  c u , n m d i  t u  on a f t e n  53 Ins’ an  a v i a t i o n  I mmcl  s e r v i c e  a , u , ~
ope ra t e  a ut m l  I’ u ’~ , ‘ l u ’ )  na , m l e n . m , m c , ’ —  I m u - u ’  1u c r  I ‘ ‘ m m m i i i , ’  m I n i m  ung a l l  a f t e ’ r 6 1 no in  f i n e  ma in sers  ice - TIm, ’ 1uo l~u e t h y l e o e_  , ac k e t e u )

i t s  t n i . u ) s ,  po l y ;ece t a l  l~~p~’ b r  f ue l d n a i n u s  h a d  snaked s e v e r ,  I v  f r o m
t h e r m a l  e x l u a n o m o u l  a l t e c  40 mm of s e r v i c e .

5-1415
Sea—I c ,’ Removal Te c humu ,1unes for ku u u I o m  Quarters Bay, Anta m c— N—l421
I n c a , lIeu 1975 . 1. Ii. fi rmer , K . LI. V .n ,nul rev , nlDAOlBOSO Feasibility of Using Alm imi m u t , Conu,luctor Cable ’s ton Shore—t o —

Dimming tum e w’ umnter motnths of DF-73 aim a m t u h u c u a l  ic Shi p Electrical Power Service , Jaum 1975 , D. E. keems ,
wharf was constructed mum Winter Qmmanters Bay, Au ,t ,m rct i ca , tun ADA021844
serve es m t e m l m u m r . e m y  d o c k i n g  h a r i l i t y ,  lmm .lammuary 1974 , the Electrical power is currentl y supp lue ”) to ships Simile
ant i fu , u I  wf ,.unf mrack eul at several b ocatio nu s du ,ning ice in port by calm le with tlnree copper conductors. At b lh /ht ,
fure’ ,uken mau ,m ’u ,vu .ning to clear ao um ,m a l we,, ice Ir ,mm the Bay. sudhl cables wei gh 600 lb an none. The C i v i l  E n g i m m e e n u n g
Smmb sen 1,me uul u h uscmmssion m o d i c . m t e , h  t h a i  . ,uu a r ea  oh  “ l e n  w a t e r  L a b o r a t o r y  conducted a feasibclity study to deternu m nte if
anl j a n ’~’ n u t  to i t s  s e a w a n n h  I e e e  would  have  prevented the dam— aluminum , rather than copper , could be used as tI,e conudmucter
age ,  i b i s  report ‘l”scnibrs testim l g of a modified earth and thus reduce ike wei ght of the c a b l e .  R e s u l t s  of t he
t ren cher  to  c r e a t e  , n , u  o [uen —s ’ater  acea i u m  the B a y .  The s tud y i n d i c a t e  t h a t  a l u m i n u m  r o n d ,u c t o r s  w o u l d  cause  ruore
t n e - r u c h u n g  ,n i a ch ine  exceeded i n i t i a l  e s t i m a t e s  ,m f c u t t i n g  p ro b , lems  I l n a n  w oub , i  be so lved  by t h e i r  u s e ,  i n c n r a n u e d  cross
speed . bu t  n a p i n i  f r e e z e - h a c k  cut the trench prevented sedtuan area , reduced flexibility, increased rate of
creation m l  m m open—water area , f a t i gue , and i n c r e a s e d  s u s c e p t i b i l i t y  t o  co r r o s i o n ,  In

a d d i t i o n , t h e  a l u m i n u m  c o n d u c t o r  cab l e  m a n u f a c t u r e r s
con t ac t ed  i n d i c a t e d  t h e i r  r e l u r t a n c e  to produce  a c a b u l e  w i t h

5-14 17 the number  u I  f i n e  a l u m i n u m  s t r a n d s  required. Another part
Ice Engine~’ cimm gu Elastic Property Studies on Compressive of the slady was t o  determine whether increased cable size
ann] F ’l emmnm ra l Sea Ice Specimens , Den 1975 , K. 0. Vaudrey, wom ild reduce the surface temperature of the cable to enable
ADA019028 pensonunel to handle it without buurnmmm g theur lmaods. Thonngl,

A de sc r i p t i o n  m I  the m I.usl i c protme rty stunubies on e~’a a slight redaction was possible by i n c r m - a s i n g  the  s i z e  oh
ire is presented abo ung c’uth a snmnnnary of the results of the the counduct ar , th,’ largest temperature changes e ’ o u u I u I  result
e xp e’n nu m u’u ut a l m ’ I I u n i  (beth laboratory and f ie lml tests we’re l n u u u u m  e l nm m natiumg brent exposure of the ral,le to the sun.
performee l on uu ’mmpressnve and fle ,e,una l sea ce spen mess to
dc’tenmtme the fo ll mmwinng eI.m stmr mater ,,m i lito llerti es :
compressive strem n gthu , fl euc ural sm rength , an,) mu n u lmu l um s of 1-1422
elasticity. Fm ’ , . t s  were co i mm ] uc ted  a t  t o u r  ‘biffeme mu t ice Ground Tramusportationi for Polar Operations - l l u — I ’ i l , e u ’ l  Law —
tu ’mperatm mres , wm th tIme nomp mess mr ’s s f u , . u  loi ns a I s , ,  m m c l  m l ,  ng Gm oummml—P ress ,,ne Velni nb c (l. m PV— 10), Jan 1976 • 11. 7. . Thom ,, s ,
two crystal on ienta tir ,n s. The pos.e u f ~le campressuve faubmune ADA021845
monies and their ca,msu’s ,ere also ml m sm nm s se n j . Tran spomlatin m n ope’ratio ns at remote sites in t o u r

ceg i a n s  re , 1u ime  s 1 , e c i a h i z e d  e’ qa m p m n me nt  ulume to  the  c b m , s , , t  u c
and terrain com n u h itions. Design criteria we ’re uheve lape d I m ’ c

1— 1418 a m ui ltipu m rp l use , 5—tom—capacity, h i gh —h ’ l ot u utuotu —t m m u ’d , (m u m —
1975 Insluern ion of Espe ’rume’nta l l’lanun e Piling, Den 1975 , T. type vehicle to move personnel and cargo and to prt ’vmul e
Rmme , ADA IIJIH 4:b fmme— (ighting/ccash—mes mu e capa l ’ u l mtim’s to ,mi dcra l t ‘pu’ u~n —

The’ ,u u, , 1 nc ratu v e treate ’d piles at Coco Solo , Canal Zon,e , Eions . Contracts were awarded for tIme design and fabr uc a—
and the cooperative— , CE!, - , and CEL/mndumstry— tre.uted piles

1—22



tio um of a lb-wheel low-ground-pressure vehicle (LGPV-16). 1-1427
Alter ubeluveny of the vehicle in late 1910 , initial testing Stress Concentration Factor Determination mun Sta liouu l u s t
i n d i c a t e d  the  mired f o r  a tire with better flotatioru autd Insulator , Feb 1976 , D. T. Conremmtc , A0A0274,v
tn ,uctuom , capabilities. After new tires h ad been inst alled A connputen model of a -u t a tus m u past n ,uvsla t o r was a u u suuv -
and minor modif ,cations made to the suspension systenu , the zed for stress conucentration with a f u u u m t e  e l e um m eu mt  I u n , ’ p n - am
vehicle was retested before shmpme ru t to Antarctica . Durumug h u n  aim app lied stress ‘~f 1,000 psi ’ A stress couucentma m n o mu
the Aentarctic tuus tiei g the vehicle did not fulfill perform— hacton of 2.01 was oh,lained for the Sm ’  r t i c a l  s t c m ’ s s  h e t u e m ’ , ,
aumce r e q u i r e m e n t s  set f o r t h  m m  t he  d e s i g n  c r u t e r i a , u m a i t u l y  th,~ sheds; this corresponded to a strain at 195 p mtn . / m n .
becanmse the domp tu ’t e d r i v e — t r a i n  s y s t e m  is u n d e c d e sm g t n e d  t s d  The p r o t o t y p e , w h i c h was s t r m i n - g . u g m - d  and l , , , mded , y i e lded a
tIme severe operational conditions when driving oven deep stra i ti value u I ’ 200 fun / i n .  ul t l , e  c o m p u t e r  i r u t o r m a t m o n
smuow , The vehicle was returned to the couutu o enta l Uimi t erd obta ummed were the shear , mam b ia l , and circumferential
Sta te s  where t ime dec is ion  has been made to d i s c c .n t i n u e  f u r —  s t r e sses  and s t r a i n s  t h r o u g hout  t he  en t  u r e  s t a l n o u n  ~~st

then development , insulator.

9-142 3  1 1 — 1 4 2 8
Expusure amid Teumsile Strength Tests of Natural and Synthetic A Cnmpanisao of l r , s i a l l a t  u u u t u  an u d  P r u n t e u t m e , ,  T e , b m n i u p n e o  l a m’
Fiber Ropes Treated With Candidate Anti foul irn g ‘I nternals , Nm’ ansho m n ’ E lectrmca l Cables , 9am 1976 , P. J. t a l e , u I , N .  L .
Feb l’l76 , 1. Rae , J. S. Muraoka , AD B OO 972 SL Bracket i , ADBO lO79inl.

Samp les of one n a t u r a l  f i b e r  and t h r e e  s y n t l u e t u c  f i b e r  Diffi rum b ti e s ex 1u,-ru eni ce ub c’ m t h u u u nu ’.uemu tiO tlal nean slu on ,’
ropes were treated with caundudate antifou ling materials , or electrical rubl e t n s t . , l l , n l e o m o , ,mu n umoh mliz atnu ’n , and pratec—
c, ,mbium at ions thereof , and exp osed , along with untreated ti om tec’hni 3u ue s  .m e , ’ re s ’ie m ,’ed , h m l n r o v e m n e u u t s  I n ,  tlmes c Lech—
samp les . n t  a depth  of 70 ft in thue Pacuf ic Ocean off Port ni ques and new conrehute to minimize ‘ i  e l i m i n a t e  , l m f f m u . m l —
Il ua emme ,v c , Ca l i f .  Samp les were removed from this exposure ties arc suggested. Vuable concepts a,,,) techen i ques arc
a f t e r  3 aund 6 nuo , e x a m i n m e d  f o r  f o u l i n g ,  and tested to de- compared ium terms of d o l l a r  cost  a u n , l  of p ro duct  q a . n l m m y ;  mh , ’
termine their temisile strength. A third set was examined more desirable coumrepts are called out. Horizontal d r i l l -
far lou li mug after 8 no of exposure. TRIO (trm -n— but y ltun balm’s for conve yiumg cables beneath the ne,,rshuocc zn,ne are
oxide) was the most effective antifou ling agenul. Longer shown mu , be cnmmpetmtive foe’ traverses of 4 ,000 f t  cc less anm
term exposure tests were not completed because of the loss rock. The needs for a se .ufboor craw l iuu g r u ’ n k  t r e m ~ch em anun l
of the S,mbmersuh le Test Ij n i t  (STU) an w h i c h  t h e  rope samples an improved seafloor track-drill are demonstrated , A ma ch—
were mounted. moe capable oh  deep p lowing—in and bnurving of r a h u l e s  on

nearshoren of umuconsolidated material is nee,led, Tm, tonc-
t ian satisfactoril y in all soil envunanments . th e  machune

11—1424 u lmmms t he c a p a h m l e  of fluidi zation , jetting, amid mech ,m ,mu r a l
In s p e c t i o n  of Objec t s  R e t r i e v e d  From the Deep O,:e as—A IJTEC c u t t i n g .
,tcmnustmc Array, Fe b 1976 , J. F, Jenkins , A155021892

Information on the corrosion of materials exposenl to
marine eemvironm ,’nts most be obtained if ocean structures are 5-1429
to he designed with predictable lutt etimes , A large amount Eung inee nimug Prolue rtues of Epoxy Resi ,m as a Stru ctumra l Ad—
of relevant information can be obtained at a relatively low hesive fan Cracke.b Reinfor ced Co,ncrete h i a l , ’ r f r u u , u t  f a m u  I n ~~
dust by evaluating the condition of objects retrieved from tin ’s , A pril 1976 . IC . N. Lorman , ADAO254OIu
ttue sea . To optimize these evaluations , th ey must he per— The assessme,,I , u h  t u - c h u n i c a l  l i t e r a t u r e -  p e n t a m u m u n g  to
tocmemh log ically and uniformly. Development and app lication tIne enginee mumug p r o p e r t i e s  of epoxy n e s u n  nw an ad hues  ,s’r
of gumidebi r ees for such evaluations can provide thin optimi — ma ien ia l for cracks em neiuu horcm’ ,b concrete wate nt c u r l  fan 1 -

zatmon. As .n pant of the development of guidelnues , this ities covers tIne pe’ n iomh lr am 1950 t ’u 19 7 5 .  F f , r  m u s i c s
report descnibeo an eva lnuation of the AlTEC acoust Ic uurray reveals that tIme available engumneerinug l u t e  v u u f f n c e  f o r
emp laced mu l96~. and r e t r ieved  f rom the Tongue—of—the-Onean , estafu l i s h i n g  a practica l gunude Ion civil e’mgioeems c uumcecn,’d
Balnama Islands , after 12 yr of enposure. The coumd m tio n of w i t h  snnch  app l i c a t i o s  o f ep cuxv r , ’ s i n ,  The ccluc rt ‘uuu u l i m n m ’ s
thu arr um y as well as the app lication and rev msl om n of the the essenutmals ,,) approachiung a str ,mc tmnc .n l boumdmmu g 1mre l ’l u’ m ,
inspec t i a t l  gn m u u l r l i n e s  are d i s c u s s e d,  and b r i e f l y d e s c r n ) u - ”s the pcoce , lune  t n  coun s o l u n l a t i n g

c racked  concre te  s t r m m c t u n a l  ,u u en ,n I, e r l v  1,n e s s u n m i z e d  i n j e c t  m m u , ~
of epoxy r e s i n .  TIne r e p o r t  p e r t a i n s  in crack ci’~’.~nrs t h at

1 1 — 1 4 2 1 a re e s s e n t i a l  fo r  the ’ s t a b i l i t y  of c’o n c r et e  w . m t n r f e o n l
Sh u c k  R e s i s t a n e c of Structural Components , Feb 1976 , J. t .  a t r u n c t u c e s :  i t  i s  n m u t  i m u l e n d e u l  l’s nIna l w i t h  s e a l i n g  c r a c k s
T a m , ,  r e -t n . A DA024 053 aume l j o i m u t s  e i t h u e n  . e g a i m u s t  p e n e t n a t n o n  of b o r e u g m u  u , . , t t e n  n r

T h i s  nep~,r t  desc r i b e s  am m n v e s t i g u e t i s m  o f f o n c e t , u b  t m  p r e v e m u t  l e a k a g e .
e n t r y  u m ’ s i s t . u u u , e  o f w a l l s , . , a, m d ru , ofs  of secu m ne
f a c i l n t m e ’ s .  , S t t . n c k  r e s i s t a n c e  of n o n m v c n t i o n a l  and se c umre

u , , m s t r u c t m o n  me’t l no ul s  u s  re smesned and da t a  f r o m  t es t s  on N — b 4 3 0
v a m u ’ u u u s  b a n r  l e n s  s s n n m m n . m n i i , ’ , l ,  D a t . u  f ro m l i m i t e d  u t n — h o n m s e  l n s l n u n m e s t . u I  iou ,  u t  Itep b a c e m e m ,t  R u s e  l u m s n u l . e t o n  u \ s se au h ly  — S tF
tests a s h from -,ther s’,m ,cces were used to develop sevemal East Tower , Lmm al,,alei , H a w -aum , A pr 1976 , 5. K. T,ek .uhas),,
p m u u 1 u u u s e d I, . u r r i e ,  conmce p t s  h o n  10— anmI 20-m m d e n i a l  t imes . A0A026 188

Thue  m ’cnmlu . — t v l ue ’  bu .e se i , m s n m b , n t o c s  ) ‘ , ‘n , , ’. m t h  a I 5 0 0 — f l — h u g h
gu i yu :u b VtF a n t e i n n a  c e r , ’ m Il l aced w i t h  s t a t  t o n  post  1Y I” I’ , ’ us , ’

5—1 “.‘I .  I n s n u l . n i  v r s  - Strain gage’s were ,oo ,uunle d urn hu ,thm types “I
I ’ u , u )e t ’w’aterA pp I n r u l  ( ,,,e l u n g s  ton Steel Stru ctu m nes , Mar ‘176 , iunsn , l a t m u r s  d u n n  mug t h e  t o w e r  ma i s ,  me’ a m u , h  l e c r r u n g  u 3u e r u t  ions
II. 7. l l r m s k u u , ,\ t I , \ ’ 12.74 50 La d u ’ t r m n , u m , e  t he  ‘ I n s t r , h , m t  ia, ,  “ I  l oad  0m m t I m e  h u m o r  un s, u l atu .r

r u  u m m n n h e r w a t e r — a p p l m e d  epoxy coat  m n g s  were  u l e v e b —  n s s e ’m l u l y .  The m a x u m n u n n  si  r u i n  uleviat u , m u m Ion tIme coum e— tyl’ c ’
u ’ I I c c u r s t e c t j u u g  stee’ l sI m a c t u e , ’ . I,, s,’,uwater . T h e  n mmu ne u n s n m l a t c u r s  f r o m  t h e  a v e n a g u ’  v i m . , , mu was  6%, s’l,inh s I n  - aim )

p n o m i s u o g  l , u r , , , , u l a t n o m i s  were lahonatony aund h e l l t es t eu l  a t  t h a t  the  l o u t  n_ as n h ustrihunteul almost ,‘u 1m m .mllv on the tlmnee
u h , f I, ’rr ’nnt times uus m nm g a bnuush , a roller , m l  a cnmnved plan— insmm la tm , r s .ut the’ um , m ’ I t men. TIum’ stc , m n m, devuatu ,,,, [mu m II,, ’
tic .up 1m li c , i ’ m  ulrvm .l,,penh by thee Navy m. , u , u s I . u t Systems la b or— sta l iu ’mu po s t—tv~ue i i n u , , m l a t u u n s  v a r m m ’ ,I I r u ’ u , u  — 3 6  to °‘un _’”c c l -u ’ , ,
.utors . 17,m’ u ‘m t u t ~g t h a t  e m s  tIme easiest to apply muu ,demwater com1,are,l ,, u t h  t he  ,,s’u’ , .mgc -  51 r a , n e  v .e l n m n .  F u n , , Ic e l emn , ’ , , t
m u ,  nm , . ’ o,, , r b e t m ’ n l Iuv .u n , u m o u n - e u  m u !  s u m p ~n l  m n  Sanmi hl.mst mug sum s c o n m ;u u t u ’ n  . e m m , n l y sm . s  w ’ u - n , ’  ‘ c m l  un, , , , ’ , f buc  f ’ cn th  h u m ’  u .’,’’ a mn ul 1nu ‘.1
t o - m u , ’ )  to he I f , , ’  b es t  m e t b u o n l  n l  l u m u ’ l u , , m u n g  s t u ’ u ’ l  s m u m l , , ,  m u .  ‘ u n  . u u s , m l a t m u m s  s u i h j e n t u ’ .i t o  ,, l i r e ’ ,  I , u n m . m l ‘ ‘ m l  ‘fluc s u n  I u m ,,
p a t t u l  m u m g  n m n , l e n w a t e r , and  w . u t c r l u l - i s t u n g  w , , s  t ine  n e x t  I c , ,  I nf a n n l  c i n c ’ nm m b e ’ m , ’ n m l u a l  s t  n’ , ’s: ,cu ’ u , u , u, 1 u .,~~n-uI vt - m v w’m - l l  w i t h  II , , ’
thu’ five , u ’ c u  1,’ . ’), .  t , ’s t e ’d .  .uv e ’r , , ge  valumu ’s oh the enpm’numu .m lm .u I ‘.1 c . , u n  c n ’ u ’ I i n g s .

1 1 — 2 1
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}levuse’ni Amn, ’ra It l, u , . , u l  unnv,’s , , uu ’ l 1 , 1 m m ,  he h u e — t h e e  k u , ’ ’ ’ . 5, 5’,’ , . , ~ u m m,, , , , mm I .n ‘ u m n m , I u u u t u ’ ,  ‘ u ’ - , ’, , ,, uu , I - c  mIme l lu ,’ n n a u m u u u  -‘u , I u ,u, ’ ,nn
‘b u m b l e s  f o r  Auim nnm .m l I ce SI u , ’m ’ l  u t l u c ,  u n  , ‘ ‘ , , s  imu ’ , u n Mn ’t , n u - I , , , ,- S m , t . m m u — H, ’s p u u n u s m ’ ‘.1 f - I, , u m l  m u m m e m i  Cu nu ne  c m l , ’  S ) . , I , s  I m d c i  h i a s t  I. u . , . I u i , g .
m u m , A p r  1976 , N ,  II . V . m u n u h n m ’ y .  ,hl m, SI124 ,u ’u t  

~l’’ l I e , , I 9 ,  I m u  n u l l . , , - \ I u C u ~~~’ :
lJpd.ete’d au nu’ra h t 1 . 1  m u n u ’ ves  m m m l ,‘ ,‘ I u m , ’ l e— ‘ ‘ - — u  f u m ,  knu, . ’, A u-. u m u 1uut , ’n p u g  mm n _ u ’’ .l, ’vel t m ’ I to u1, ’ iu’rnmmm u,’ tIn,’

tables an,’ 1mres e ’tmtenl for oper .mI,,un ,s mm mi t )u,’ ,n’ ,n m e e  ,,f~,’m’ I mu m, I ,  m u m ’ , ,  uI,,u n,n, m c  u - s  ‘‘ . uu s, ‘‘ I r , ’ m u n b m u m , e ’ ’I m u , ,  r n—t i ’  . 1  m l ’ s
mu m-ar 1m Num c ,Iuu Statu ,,,, , Ammta , u t e s ’a. I m u s t . mau u’ , u . n l  l ’ s ’’ c i v  su nh,,m ’ u I u ’’ I  t o  I - I  n u t  

~‘ e , ’vsu u n. I’ u ’ I u m u g  Give’ t, llur u ’ o f u l u , u u u s ’ ’
‘sn’., ccli ,,m n se’. n — u m n ’ is nev,u-w’eml to .1 , ‘, mm, .,, ’;n c m l ’  t lie ’ .,,rne nt  u , ,  , n n , , - ’t ‘ r u .  m m m l g, ’, u u u ,u ’ try ‘-I II,,’ S I - ut ’ , t i ne ’  1 u e ’ u g u  Inn u u u u u u 1 m m i t e s

kuu nu s ’Im ’u l gm ’ of m m u ’ — ’ .  ),,‘r’ I hum’ ,,, mung si m u ’ nug l f u , l f u , ’mu Il,,’ e l. ms l m m  I f,, I l ust -u, ’. u c’,mum,’,,t ,,n ,’b II,. sIn ,, tun n a l  r , ’ s m vl n mu m ’ . u i u , m s s ,
I mnumt, ’ el ,-me’ ,mt u’omput .’n m l,’ is mlm’ , u u n s s m ’ u I ;  m o  m l  m m ’ u I u ’ l ’ , a im  u , )  ut n l tune ,,s ’ I lu,’ s I n f ’  . m n n , b  s m u l u u - s  I, ’ , ’ tl , u’ ’iv ,u mum,,, re—
m u m ’ sh e e t  a n n h  , n m , , ~~, I s  ,,,.,I, ’n u . u l p r o p e r l y  . u , uu l l ’ . . u u l u m u g  u u u r , m h m  I ’ ’  s- h I , , -  u r ’ u g u  inn ,  w m l h  ,,s’,ms t ‘ ‘ , n um u ’ u - u u  mum t l u u  ‘lm ’smgmm . u , u ’ I
I ‘ ‘ m m  Iuamamm .lers . n u u a l y s u s  -i I.,, ‘ I  f u r ’  u u u l r , , . I , ’ . I  I u ‘‘1 , 1 nu n ,  I I , . ’ I I r u  Is ‘‘I

I ’ n . n u )  cu rve’s  Junel  u , m — t h m u k , u , ’ s s  t a b l e s  g,ve muumumumm .,, , n u l u ’,, t , u l m ’ o 1 u l m m s  u m u n u s ,  ll u u i u ’)s u I g te ’s .n as,’r’w g u u u . I u ’  mm md
m u m ’ —  s lut’ , ’  I Ib m , l u uun - ss,’,. i u u c  spec ut , , ’ ) o u h s ’ T , , l ’, sou l \ n ’ l u u ,  I m ’  v . m I o I u I u ’ I’ r ’’ f ’lu ’nms s n lI n ul .m I. u unn 1 , mu l mu,,h ‘u ’’ gr .m lum --uu i 1 ’ uu t
we u gbmt s oven I u , u , n sm ’, n s uu mu. m l ‘cc ‘‘‘Is u l mmnmem g tIn, ’ n mpe ’n ,mm umug
sn’ ,e vu ,, u, Inn , , u l , h m t u u . n ,  tn, tIme t,jhles mum ’ ) rum ’s’,’s. , u u 1 u u ’ , , u m,,uua t
I m e l , h  ~u rou ’eehum re s m m  r u m , u  l u , d u ’ u u  Inn 1m c u u vm,l u . g u m , , ) , ,  i u u u ’  I o n  1 , 1 ) ,  ‘e — ‘ m I S

u I . u V — i u u — . I . n y  m o t u u t o r u u n g  u uh m l , , -  u n ’ s l u m ’ ,’ t m u m ) v u s u a l  ‘ ‘ f ’ s u ’ r v - , —  E X l m u ’ l u m h . i b u l m ’  l I m u 1 5 u l u ’ m  I ’ , ’ , u , - I , , , u u , u ’ I , ’  r :  I , u t r ’ m m n ,  1<,’ f u u u n  I , ,S ) ’u I ’m ’,, ,
t e a m s  u i  n m , ’— v bu , ’ n ’t hehavuunr , B. ‘I. H,’.mc ,I , ,SIISS2f,107

Atm n . x p e n u u l a l m l u ’  ) u n ’ m u u - m m u u m u m m ’ t u ’ m  u u s u , , g  l b , ,  l u . . ~ . l u ’ n  1 ,nimmu’ u 1 , ln—
h,,s Ineemm ‘ l u - t u b  ‘‘t’’’ ’~ 

to u ’n~uu ’ u I m u ’ m u t b y i n  ‘.u su ’ . m u I. ’’’ ,  su ’ u I s  m l
‘u — I ,  I,i w a t , ’ c  d e 1m t h m s  Ia 20 , 000 I I .  I I,,’ sm Ion Ic  oh I I , , ’ P m mme m u u ’ , u , e  tu
Iou k ~ I’~ I t m m n g  [h r m u n m g h  F. I ‘u t r ’ u l m v u m m . m u u  I i n s , Slu r  1971 , , N .  I - is n,easumneul us m l l,emm,’I rates s,’.nI l , memr  s o u l s ;  I c n n  111,’ ’,’ ,’ l o —
Om b e l Ia , ,SDAO24O IH mm iv recu,cd , v u , ,  I l u l l  n a b , u l  u l u  . , , , ‘ I  .n m u c h  , , u , a t n ’  o h  s- u, m l

Thus report u Ie’u me fmm-s theoretical and expe nmmu’mmta 1 si n e n ng t hm u ru .nva i l ah,l c’ . I Inn pt-m et n u,m,’I.s’r wesgIss 31,5 lb . is
e f f o r t s  to sInaI I rock un s n m m g  hug lu — ) ’rc s’,u ,rr , slu r l u ) u u c , u l  m o n  10 Ii b og,  i s  3—1 /2 mn, nun diamu ’t er , , uuu ’ I i s  i n s ,  It ’ Imp
stress pnn l ses nc r ,,Ieni by m’ l ru ’trohy d r a u l m u  uhisrharg es. Aim froun a shi 1, . l nmi l i . u b te’s! nIn e ’ m u l l ,  ,,tes lh ,m l t )mm ’ u u ’ u u u m ’ p  1 ‘‘I
e l e c t r o hy d n a n u l  cc p ’s” s u n f u 1 u l v  w i t h  a n m , u x u m u m  v o l t  age C.u1u.i a Dopp ler inst nun ut ,u -’mutat ion sy stem us wcm r k.mFule , th.et mmi i ma—
b i b  m y  of 17 , 000 V .,n ,h .m u a l u - u u nt.ence ‘‘I 45 if n _ m s  used . t i o u m  can be a u u u n c . m t e l v  5,’ tec enmu m , ’ ub , an,1 thual u l eue lm’ratu a ,u n a n ,
Spec nm ,’m ,s were graum u te ccl  n ,nul,’rs IS  m u  , (3 8 cmi ) i n  ml man se-ten he ascm’rta iune,I . 11mm’ pt -int’ l camd en rn ’ .urhe s .m lemn , u u ,, I vel u, —
by III mm, . (46 cm) h u g h .  The ’ - u I - ’  b I n  m u g  c n n n c e p t  , , u u , s  , sted of u n i v  n b  abm omm t 80 f t  / 5cc w’h i I~ , f , .msn’ u l  ,,mu p m ’ u u u ’I r.,i m ‘ . uu t l mm - muny
c r e a t m i n g  a c o m p r e s s i v e ’  s l r m ’ s s  I nnm l se ml .,,, axn ,, l h o l e  en t he  m u. s u n I  I um ’ i e’nul to ohu l. mium . , f , , , u u  t III f t ‘‘f I’’’ ’ tm.,l ,u ’,,u i t s
cy l m nm len , m m m l spa II ung the sluen mmenm whemu the 1ua 1 sm us re— pu l _ m g m u m l.ny . I t  is ann u m ,  u n i ‘ ‘I m m m l  c u l l ,  u - s p u r u emuce  t he ’
f l e c t em l  as a l e n s u l e  u, ,, v,’ m l  the u , u u i r m  s u , r I , u , , ’ , ,  I tIn , ’ , r— peni’lnnnneter in many lases can h im’  u u s u ’ ’ l I ’v n l s c l f  t , u  m l m ’ s i g n
binder. The tests u n u l u m a ct - u I th,u 1 thne ’ .‘ l e c t c oh y mh m a m, I 1 C l u  necl—e,nhm ’,hmenl aocbmuur ,n gm ’s , l I n e n - b y el umu mmm l  u mg t Im ’ nmm ’e,b
u .q um u 1,m em u t .n s i t  e m s  u t  n I u i l  m n i f u n ’s c t , s n  5 C-., s mm ’ I pr I ce’ m l  u I hen r cores and g”’ ’l’ hu t  s I m .n I mum’a vu ,  retmm ’m nt s f o r  t h i s  pc mrp o se
enough tum pall the gu .nuum tm’ s ju cm , n u u c , m s  . lIme -nn. m l yt  ica l For  m u t h e r  cases , l lu e  1u, ’ni’ t m m u m n n u ’ t e r  w i l l  s u p p lemen t  s o i l
efforts m d i  u m l  ‘u t  t h a t  t h u  x l ’ - ’ I I n i n g  m u m , n-pt  n v fe’as u l ule if coming and geop hy s i m.n I m e a s u n e n , e m , t s  I ‘ u m  a n u r b n n u c a g e  and
the’ proper stress pun l se shape us , u I u i . n  u semI ; .i m e t l u u , u l  f o r  l u u m m m u m h . m t  i on  n I t - s i g n .
esl  i m a t i t i g  the necessary Iuuulse shape  p a r . u m m ’ I e m s  m s  p r e —
senled .

9-1436
S, ’ . , c . n t c r  Ahson 1, t nomu an , I C o m p r e s s i v e  S t r e n g l l u  “I  I ’ uu , u , cu t e ’  a t

9 - 1 4 1 )  ‘ 1 , 1 m m  l) e l mt hs , Apr 197 1, , h I .  H .  Haynes , N .  S . H u g h l m n ’ m g ,  B . A .
‘l’fnne ’e—Dm ,u,ensional Static Finite Element Ana l ysis of Li ,m em l , to,c,Ihv , ADA 02 61 92
Rig ht—Angle Cross , Circular Tunnel lntensectio,ms in Rock , TIun’ mesnu l t s  c l  two limiteu l imuvestuga tuons ann seawater
A pr  1976 , T.  1<, Lewe , 90ht026l0€ absorption an,I compressive stnengthm of Ii x 1 2 — m u .  cuu , , cne ’ l e

This report presents the results from static elastuc rouutro l cy l unuhems subjertem i to ,,rean euuvironmenta l
finite element analyses of an unlined , a reinforced- cuuuu ,f ,t iouu s are guvn ’n. Seawaler absorption of h i e ld-u b m y
concrete—lined , and a steel—lined might—angle cross , cnncu— concrete cm v  Io nnmu h to Ime 2.36% by weight after exposure to a
lac tem nne l intersection in rock unmb en a t n iaxial state of pressure hea l ‘I 550 ft for 84 ‘lays . (uuiaxia l compressive
stress. Results from the analysis , such as stresses in the strm ’nug tbn oh caumcnete satnurateu l aunu l tested unubec a luness l ume
medmum and def lectmons and forces in the linens , are pm e Ime.,,I oh 20,001) ft decreased fuv 11)9, when csn m 1,aneml t o  the
seated aesul uhuscu m ss ed , cam 1,n ess ive  St re’ngtbm n I l  f u m g c um r e d  c ,un ,cre te ’ . Co nc re t e ’  umude , ’

I t  was foum,I that the max imnm stress concentration no I — f t  au m mi 500—ft lmressume Iue,m,]s hum,] a strength similar to
the - rock adjacent to the linen was abount three . The dis— th,ul of Iog—cu cm ’ul c,,,mcmete.
tuchance in the stress fi e lm l caused by the presence of time
intensention in the rock was Iimuted to about fanmr tumune l
radi i from the center of the intersection , The crown de- N-1437
t h e - d u n  at the intersection for the cases ana l yzed was L’n,,hemwaten lle 1 uamr u , l  E l e c t m o m e c h m a m , , c a l  Calul , ’ ’, , Apr  1976 , 5.
about 40% large r than that Ion the tunnel section far away A. Edgenton , ADAO2Iu.l38
from the untensection. The cirrum h enential spn inug line Procedures have b,e,’nn deve bopeu l w h ich will allow the
thrust in the liners at the intersection was about 1.9 times nmende’nsnater repair of elec lcomec huanical cables l’s , lmve cv with
larger thanu that in the linen fan away from the inter— a minumum amonm ui t uI Ina initug and e m l h  obh — t lse-sl ne l t
section. Moreover , the magnitude of the cirmumf erenti. e l ma terials. These simple techni ques all ,,w repair of eler-
bending moments in the linens al the intersection was gem- In ca ! systems in—situ, as o1upunse .nl to resumr facnum g before
eralby smaller than that in the lumen far away from the effecting mepaums. The technu que c,umhunes the muse oh stamu-
intersection. The distortion of tine liners at the inter— lard “ l u’u tn ica l sure crimping eqlm m pme nm t , Tygn umu tubing.
sect inmn influence the bending moments in the linen section RTV . The sp lices have beetS sucress b m mhl y tested in lime Cuvil
to distances u p to six tunne l radii from the center of tine F.nigineering h ah a r a ’ur m ny ’ s pressure ru ,, sd f a c m l m t v  wuth
mnters entu r,,,. cyclic pressures to 500 psig 11 4 atm) and teemeperatu m res to

3C. These splices have also lue~ n useul s u u u u c s s l u m t l y  to
effect repairs at sea to depths of 71) ft (12 m l , h u m  both
data and powe’m conductors.
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N-1438 s t a t m u . u l l y  to about twine the actual o p e r a t i ng  e u . r k n i m g  h a l
DOSI ST II — An Investi gation of th e In-Place Strength Be- IAO~ Ll . TIme primary purpose of the tests n _ a s  nm , l , ’termm ,m, ’
havior of Marine Sen h imemmts , jun 1976 , H. J . Lee , AllAOltnl 89 the behavior of the insulator cluster when I I , ,  u - m u

DOSIST II (Deep Ocean Sam 1 ,lmumg am,,I I n - S i t u  T e s t u m u g u  e m s  unsulat or was removed from the penta jmost co n l mgmmra t , u . ’ u l u ,

a cruise in the Weste mnu ? l u u r t I ,  At l. ,uutuc Oceauu condurten i ~
, ,  t est’. simowed that all pentapost and quadrapost m m l  i g a r a —

evaluate the in—p lace engineeniui g behavior , l  several typ tian s tested were sale at twice the A I u b l . ;  lunuwever , tle ~ Q9a
iral deep ocean sediments. In—place v,mne she .mr tests n _ e c u ’  quadraInost insulator system seemed I’ be )m,’ .n , l r , I  I m u w a r d IS .’

performed , and sediment cares (gravity, piston , anm l lox) m u n s t a l n u l  u t y  range beyond t h u s  l oan i , I , , m 1 , u m l m ’ ,  so l u n t “m ’s

were takemi . Laboratory tests w e r e  ionulucted atm the cared um lu ta m unemb au,d compared well with the eo1ue ’ l mme ,uta l data ,
sam p les to classif y time sedmuue,mts and to ,heter,nine wl unc i n Finite element solutmons nan hue u s , - ’1 s -u t 1 ,  m ’ u u u n u u u n m ’ u I’’ uu h t a mrm
testitug procedure best reproduces the measured m n- I nl a m-e tIme stress concentration hartors betweemu the s I n e - tv  a t t h e
strength. This was foumud to be cansa h ‘ l a m  m u i - ’ u m u n l r a  u m m m d  m u , su b a t o n  and to p r e d i c t  time load dust, u f ‘ u u i u ’ u , u  en  I I , ,  I m u  I —
tn iaxial testing. The sm,djments t,’ste ’mi m i m—p lace were ~ 

‘ u . u f u ’  g u i v  in sul ator system.
faraminifera-do mmnate ,] calcareous ooze mmm l a proximal tur
bidite. Bn,tt, of these semlimemuts are nearly cahesmun cutess amm d
retaiiu little of their in—place strength whue-um s.nnimp l e’d. 8 4 - 1 4 4 ,

deep sea pelagic clay was coned and subjected to lah~nratory 
Evaluation oh li t ul mty Eqnnupment h u m  Har ln u, n O n )  5 1 , 1 1

testing, but was not lesten h in—p lace. Estun na ten l in-pb.,,,’ Remova l/Reccvery Systems , Ju a n 1976 , 5. C. Gang, mSbJu l l l ,, l , ’ u .,’
ntnenugt l, profiles were derived Ian each u I  t h e s e  s e d m n u n e e n l .s The followeng items of e’qmm m pmetul h u n  har lnn ,r oil spn I !
to subhottom depths in excess of 50 ft (15 m). c l n u a n , m p  operations were evaluated: a m,,e’e, ,, , , s n s l  , u u , e  U m u m I

f u n ulep loymmu g amid net n ievimu g boom , a 2 0 — h I  u l i l u m ,  “ ‘ n t , a
28—ft flatto ju boat , three boom niun n anung s V s l m ’ ~Iu s , ., u l l , s l

9-1439 abatement attachment for a s c ,r h e m , t  u b , v l r n  t u t u . ,  - a n d  t I ,
Funga l—Res istant Organotiun Resins , J un 1976 , 9. D. Steele , associated connectors , shackles , amid l umues . A deu .cr ,1 .t mu ., ,
R .  W . D n i s k a , ADAO 26 I 9 O of the test program , the test results , and reco,n amme nn ,ham, ,,uus

Pm s e r u m ’ s  oh  a l k ymh r e s i m u s  were  u . r e p a r e ’ u b  t h a t  had  t i m  f o r  dep loyme n t , mu se , and rm’tuueva h of the equu pme’mm l mu ,
c h e m i c a l l y  I u m u u , u h e ’ I  to them . These resins had more cesustan re presented. Manpower and time measunemm ’nts f u n  dep lu lvmrnut
t o f u n g a t grow th than ulini tIne original allt yub resins from and retrieval were made. De furmencues mum e’mhum lmm e .,mt , is

which they were 1,nep .mred , This resistance does not appear observed , and methods to remove’ the let,, menc u, ’s are
to he lost ms ne .mdi l y by leaching with rain as that a! a descnibeul .
resin to wbnich bus (tru — un—bmmty l t m n) oxin le is added as
preservative.

N- 1444
Doubling the Dnawbar at Marine Corps Bum lbdo zen s , Ju l l’l l . ,

9-1440 H.  Pm . Gahenson P. L. Stone , ADA026253
.‘latenials for Oil Sp ill Containment Boo,n , Jun 976 , IL t, The theoretical preu h ic l ian that vibratory loromot m oum
Bru nmer , ADPmO2hI39 can he used to doable the othemw’use av .n u lable ,inaw’fmar pull

A stud y was recently csndnmctem b at thue Civil Eng ineering of bulldozers was expe nm nnemmta ll y proved. Thus reporl
Laboratory to imuvesti gate n’ontainmemnt boom material require— documents the m lesu gn and tests of a “bn ’lt-nu n” thrust
mests , which were miefined and weighted in terms ~uf their u l ouh li m u g kit installed on am 11 ,000—lb hnm lldozer ; draw- lua r
relative ‘empc .rtauure. When available , st.,n,baru ) test I’~~~ 

pu lS s as hig h as 20,600 lb were measured. The ku t is umeeded
ceuln mnes for use u n  evaluating each requmnenue nut n_-er,- im ienti — to upgrade the pentormance of the bughu lweught he licopter
tied. Both substrate materials and coatings to he applied liftable hn m Il do ~ems used by S.,r,nes at advanced bases . By
are mhisru sseei i n  t h i s  r e p o r t .  From tIme l i m i t e d  i n v e s t ig a -  a d d u n g only 10% to the weug l ni oh the’ tractor , its powe r
tis m u , polyeste r s’,ms the most prom i sumng smmhstrate mat eni,u I , output can, be daumb led A d ,  l.u ,Ied documme ntatuonu of the
followed by nylon. Chbo rosulfona ted po l yethbene , pru l y— tests are given along wut lm aim appendix containing all the
unethaume with a pal yet huec Imase , ch b s nm nate ,b ~muu l yeth ylemne , reqununem h nie sugn theory. TI,,’ report thus contains in one
anul ~mo! y (viuu y l ch l uu nm m l e ) formulated n _ n I h  ultraviolet m nhu l ,i— package . m l l  that us rum nemn t ly known cancernumm g the use of
t ons  a re  t he most p r e n m u s u n u g  c u u a i i n g  m a t e r i a l s .  u I, n , ’  sub— vu l u c a t o r y  b o r o m e m o t u o u n  I o n  h m m g h t n a c t m o m m  mleve lopment . Wh en
strate m m m l  m s . u t i m u g  r o m l u , , m . n l , i u ’ , u  m u u n m l d  not  Inc i d e n t i f i e d  as t he  l a r g e s t of t he  I C , ,  s e t s  oh w e i g h t s  l . e h n m u ’ a t ed , a re
best h,ecauese’ of the van ,.et io n uum material fmr op ertmes. installed an the kut , ml nonstutnute s the largest Inns

frequency (1—30 Hz) c,,mm n l emrota l inmg mechaumucal o scillator
ever built. Its I u u c c , ’  o u t p u m t  can  excee d ~) , Øfl0 l b .  An,

11— 144 1 .,Ite rmative internal combustion free piston cc ,gh l ceri p ro-
CEL ION Prope ll an t— uSctnuat e ’d Anmchor , Juno 1976 , .1. F. Wads— catan concept us pm e sm ’m ,tu ’nI ; t h i s  system . w huc h m actuall y
w n u r t h , R .  J .  f e y  I m u m , A]~A0262O2 

becomes as anix ml i any u’ngi me , en I I requm i me u umos i n l e r a h l  e
CEL lu as mi eve lopen l  a ,um ’n , I i g l mt w’e ’ igh t  pro pe ll ant— .en’tmma teel n le v eb u n l m nn e um t  , limit it alone h olds the promise of , b u u n m h h  i n g  Ibm ’

embedment ,unrhu ur with a nrmmm ,ma l long—term holdin g r .mhm acit y power ouutpnnt of em u stumug lugh twe i ghu, tractors.
uI 10 ,000 lb (45  f B I .  T h r s m m g lm the ’ n,se ’ ‘b  st, ,ck r o m p o m m e n t s ,
the anchn , u’ cam Inn’ inexpensivel y Iahric. ,ted .innl Ins, ’,) . l,a,,d
t n s l s  hu ,ve , h e m m , n u s t r a t e d  t h e ’  s t n u c t n , r a b  i n t e g r i t y  of the ~“ l 4 4 5
ulI’\u gu\ anut v e n u h i e n i  the p r e m h i u t e u b  l u a l l i s t i ,  p e r f o r m a n c e . f l a r o ne Corps t i o i i u u l a m  F u n d  ‘T r a n s p o n t u o g  and  O s l u n , n v m n g  Sys
Sea tests we-me , m u m m u l e m u t e u l  i n ,  ., cora l scab loo r at Midway tens, J u l 197 6 , 1. 1,. Ho ll an , AllA02 86l7
Isl and , ‘flu ,’ at ,cbic ,ms that were smm , - ce ’ssf nal h y e’mhu ’uh ,hemh in— To emusumre the’ cant nnummug capahi I u I v  oh  the M .en m nu’ Corps
d i c . , t u ’ n l h o l d u m u g  r .u l n . u m  l I m e s  atm t h e  a n n i e - c  of  30 , 0011 lb  (4 5  A m 1m h m h m n u u m n s ’ u\ u . v . , , ,  I t  Fue l  Sy s t e m  (A A FS) m u d  1’ . uu - I i c a l  A i r f i e l u l
k N ) .  F n , r t h me ’ r t e s t  m u n g  i s  mn ’nluine ,l to .ns ,u’ntaiun the’ system ’ s Fuel Dispensing System (TAFI1 S I , tb , c  M u u ’ b n n l . m r F u e l  Trans—
me h i a l u i l i t y  i n  o t b u e r  s e a f l n , o r  m a l t - n u t s , l , n n t  t h e  11111 anuc i mor  p m n r t n ng anm i  D m s p e u m s m m , g  Sys tem was deve’ loped l ’y CE I, .  T h i s
s h , n u l , h  1 m c u m v i u h , -  the 5 . m v y  w e t h  ant u ’ .m s i l y  h . u m m d l e d , m e l h i u m —  m o d n , I . , c  f u e l  sys tem was  devel oped  lu achieve tIne l ogistuca l
h o b u l i n g — r a p a n  i t y  . m u n c l , o r .  I l e m u m l l u  I u t y  nee ,i en h I’’ snipport remote exp edu lionary sites

tlmat have n,, Ian,l I m m m ’ s  m ,f counumni cat ion. The’ feme’ I system .
comp nms em l  u u l  two t y p e s  ‘m l  S I  4~3 f b — s  , e c u )  m o , h m m  let , is he’I m roluter

11-1442 tn amspn rt alu le , comp .mt ihml e n_ - nIl , 1St) u n u i , I , u i n , e r  s l a n u l a r u l s , and
S t rem ctura I Atna I ys in nu t F,, , I Sm (I’ I ns ,ihator ,Ssvemln l I m’s: Q9.e m9du Ian un . 1ev ,  g I n .  TIne I . m u u k  monhum I c  Ii., ,, a I ,09O—ga I (0.413
Q9h mo ul Q7a , Jun 1976 . S. K. 1.uk al,.,sI,i . T. K .  1,1 w’ , A0802 h 2 ’ S l  m ) rapacity. 61,,’,, empty thus m ,u ,I,mbe ran he uolla 1,sed to

Three tyI”~ 
u u j  I . ,  m l  uu,n Fe’ gimy i n nm n u l , ,Ior .ussemh I es ‘‘I the ‘moe—thu cml it s m ’r e cten l I,e ug h ut I ‘ m e  .u’u~’ ‘‘I storage anmi I rant—

OMEGA mm v i gal maim Sm m l  on g u m y e n l  I ‘‘c- er we-re l u ,,m n l— t cute’,l port.mt ton . The pumm 1u m,,,ium he m nnu , ta m nns .nn engu ne—driven pumm p ,
h i  I t e n s,’1, ,, r u t  ‘ur , In me’ l m n e u m n , m  t s r , I n u , s , ’s , and all .inci I lary

e m4 em u 1,m,’nut m m , ’ , n ’  v u , ,  no  I,’ ‘ I n ’  liver c I ,‘ , u m n — m I  m t  I mm c l
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N-1446 upon the results of tIme -se h eld im nv es tu g . , t m u u i u s , d m ’v e l o p n o eu i t
The CEL 1001! P r o p e l l a n t anchor  — Il tm b iz at i on ton Tanker at advam nec d acou stic hculograp l nmc m e t h , u , I v  say I.e warranted .
Moorings mum Soft Coral it Diego Garcia , J um l 1976 , 0. G.
True , R. J. Taylor , ADA028607

This report documents the uh e sm g mu of the CEL LOOK Pro— N—b45 0
pe ll a uu t Anchor , and outlines the nm nmoring requirements aumd Experimental Puulyureth ane Foam Roof m u g  ‘u~~~ t l’uu ~~~, Aug l ’ ,~~(, . J .
designs as well as the procedures , cu iui pmetut . and operations R. Keeton , K. L. Alumb aug h , E. F. Ilumnmn , All -l u: u l u , e u
involved in installing the pr um l u e llamt aunchors anui coimnective An expenimet,l.al cu - - ut img mu - - t . , l l , u t m , m n  us d e s u n n l u m  uf mm , 6
gear for taunker moorings at Suego Garcia, this succensfui l w h u i c h  p a l y u r e t h a m u e l a m e s  ns spra \- .u 

~~~ 
uu ’u) t u -  u u,, ’ t . . I  N , n t l m , ’r-

natal I a t  ion  de -n n oumst r a t ed  t h a t  t h i s  typ c  at anchor can he type roots atu ul t hemu coated e n  t .lu I i’a e m l i i i  e r r : , l  el a~~ :,mr r u
um se u l  to advantage in Navy aund other applications , p am’ — nnu at ings. The coatmueg systenos m l ,  l u u . I l ’ u I  ,, u a t a l - , , u , ‘I s i  I , ,
lm nu l a c ly where u ip lm !t—resistumm u ce is desired mmr where ef— rubber , a mou sture—curimug silicone run l ’l ,u’ n , m (uv ~..u l uu u m a s t i c , u -

tectuve anchoring is uneede l no a I,mrj seafloor, and two cata;yzed but yl-Imypahoms. Temperal :nnes ace u’,’m onnl’ i
on top of the foam , on the metal ronul de ui , n u m b  i n ,  the
building attics reveal the mn su l a l i u mg quality nub the foam.

4-14,7 Fuel usage before and after applun - ation at th e loam is
Caum cre te Coven in Thin—Wall Reinforced Concrete Floating included — a umatural gas sav imugs oh 53% us inuhi cated ,m ften
Piers , Jul  1976 , W . K. Lormam , ADA028616 foaming. The performance of each of the five coat itn g sys-

A critical appraisal of tIme te r hmiu a l literature deal- tems over a 22-mo p e n n )  i n  sumnum na cizu ” I . lest overall per-
ung wu tlu thum u—wall reimi forcemh councrete pount~aans , cuurrasion (ammauice was observed with tIne sili comne rmmh ’he rs; the t” rest
of  steel reinforcement in concrete exposed to marine corn - performance was with untie of the ,‘al ..iyzcd bumty l- hypa lo nn.
d itions , and cracking of reinfo nu ,ed concrete exposed to Hail damage was observed aim all of tIme coatin g systems
weatherin g was made far the period rove-ring the past 75 yr. except the s i liur ’ ,,es. Mi nor roof repaIrs tbua t were .!uutun
The assessment revealed useful information heading to the n_’ ut l ummm the first Bear after immst , u l lat ion are reported .
reconnunendation that additional experimentation is un-
necessary far eatablishing a gnmide to fixing the minimunuee
depth of concrete covering steel reimnforc emen t in a floating 9-145 1
pier or l anding stage consistin m g of an assembly of precast Sanitary Landf ill Sm mmulatuo n - . Test Parameters anud a Suuou-
concrete cells wherein the all on. uat mb e masin,u,mn overall think- baton Conceptual Efes igm , lung 1971, . V . V. ‘)illen , C. J. Wand ,
ness of wall in any cell is restricted to 2 in. R A. Boettcher , N . P. Clark , ADA030998

Based acm th e information developed in thus study , i t is Spec i f i c  physical characteristics “I’ a typical solid
cnunc luded that a 5/8—in —thick concrete m acc is the minimum waste landfill were ,,ebecte,h based on tb n ein correlation with
a c c e p t a b l e , p rov ided  tha t  c e r t a i n  l i m i m i t a t i a t u s  are observed potemutual landfill de~ ig,u/ :uluc r ,,t,00 procedural changes and
regardiung composition of the cotuccete , size vu! the rein,- their suitability in bein g msmmut sred under ‘Ianyimmg con—
forcing steel , and app l icatiuuum of protentu ve u ’oating to the d i t i~ nms c’ m t h u i n  a sanmitary l a umd f i l l  simulator (SLS). Desigum
reinforcement and the exterior of the flo .e t un mg structure , requirements oh an SLS were outlined relating to scaling.

pressure , temperature , gas composition , operatioo , mainte-
nance , instrsnientat ion , and ratetro b . P, conceptual design

N’14.1m8 meeting these requiremeuuts was developed for laboratory
Concrete for Ocean Thermal Energy Conversion Structures , Aug equipment capable of s imuu l u n tm n g a section within a landfill
1976 , H. II. Haynes , N. 0. Rail , ADAO 3IO4S repr esentatn s’e of actual landfill conditions. The ba sic

The purpose of this study cuss to assess the state cut c-ameS-pt haul a L u n m i t e m b  uhamber temperature capability oh
the art of camucret e technology and construction practices as 2011’; however , ap eratiomm of a l ,SOOF ch amber to support
they are related to the conuotruction of massive floating pyrol ysis was considered.
str uctures to house ocean thermal energy conversion (OTEC)
systems . The relevant capabilities and limitations of
available concrete technology and construction practices are 9-1452
described and deficient areas are idetut itied . Renom- High Voltage Cable Splicing and Cable Termination Tech-
mendutions for research and development are given by wh i c h  n i q u e s , Aug 19 76 , 11. N . Imerms , ADAO3OIf72
reasonable improvements can he made (in the near term to Time sph im ing and tere umnatmon oh underground elertr ,cal
provide greater assurances of long—tenon safe and reliable distribution cable requires that the integrity of cable
operation of the OTEC systems and to provide lower cost conductor anud insul ation, be maintained throughout its
str uctures, length. A large unumber of c a u n m e m c u a l .  c ab l e  s p l i c e and

termin ation kits are availa h u le which are clamm ed to fulf i ll
these requirements . The Civil Eng iu m ee nm nmg Laboratory n_-as

5-1449 requested to investi gate the suitability a! these km t s for
Detection at Voids l mdeng rouu mm l and Under Pavements , Aug usc at Nasal shame facilities. ‘II opeci al interest were tin ,
1976 , 11. C. l l icon aka , B .  0. (hitchcock , J. B. Forrest. slip—on cable splice ann] cable termination far solid di —
ADA030997 electric insulated cable , These slip—on ‘i,’vices proven] l u

Voids occurring under paved areas and brne,ut). the he the easiest and fastest I , ,  unsta ll w i t h gu :uuu) cc-
gro,mnd surface at Naval and other Government im st all at i onC producibi h it y, and the electrical u - bu ,m ,ac l, ’ u ist u, s were’ a:.
bead to serious and costly prahulems. Available mneth ods for goad as , on better than , the other I sj u e ’ s  of cable s i u lmce and
detecting such suan ’Is nondestmunutmvely we’re evaluated so that cable termination kits tested .
timely repairs could be manic and growth of time voids
p revented.

There is no rnne method m apahie u t accurately Imuc ating N-luSl
and defining voids under all cu ncu nu e s t a n ce s . However , either Deep Ocean Cable Burial Concept Development , Aug 19 7s , I’ .
one or a combination “I tb,ese three unclhou i s appear to be the Rockwell , AOAOJO94I
most promising: ( a )  e a r th  r e s i s t u ’.- i t y ,  ( h )  seismic Seafloor cable systems are fa i l imug in increasing
techni ques , anml (c) subsurface rau la r. The effectiveness of umumitibers due to fms hing—tra wl en—i ndu cemli damage. It has been
these methods in detecting voids depends on soil propert ies , demonstra ted that the burial of seafloor cables markedly
surface material properties ( m  g ,  typ e of pavement), grou nd reduces the incidence of damage . The objective a! tluis work
surface geometry, and acces,u m lu , l mty wm thu respect to the was to identify viable cable burial system concepts and to
detecting equi pment . perform the research and analysis necessary to select the

Field investigations musing the above three methods are most promi sing  approach to  Imumnying  cables  3 ft deep in thee
recoemsennied to provide quantitative evaluations of accuracy, seaflo or to depths of 6,000 ft. The three major problem
reliabili ty, atud coat under various Site conditions. Based areas considered were the propulsion , excava t ion , and ru,n

ning gear subsystems. Propulsion systems investigated
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included towing, thrusters , tracks or wheels , and cable 11-1457
tr action. Excavating means included fluidizing , plowing, Air Pollution Episode Decision Processes for the U.S. Navy,
water jetting, treflching, and direct inser tion of 11cc cable. Oct 1976, H. E. Bergman , ADBOIS6O8L
The running gear systems investigated were skids , rolltng In order to avoid hasty acid unsubstantiated decisions
e lemen ts , and a water cushion. Subusysteam candidates were during air pollution episodes , the Civil Engmmueer immg Labors-
combined into system concepts , and the concepts were rated tory has compiled within thus document information on how’
accord iumg to their power and force requirements , probability Naval shore establishments nail organize and quickly make
of cable damage , capability of handling different soils and logical , reasonable decisiouis that pertain to a particular
terrauns , cootr olhabm lity , weight , size , and complexity. It episode. This detailed analysis of rational options is
a- as concluded that the system with the best chance of sun— based aim the military combat form “Estimate of the Situa—
cessful ly burying cables jim the deep ocean while meeting the tion ,” This fo rm shou ld  o r ig i n a t e  a t  tIne pollution source
operational requirements and design requiremento would be site and be reviewed m y higher headquarters .
self—powered with thrusters , supported oem skids , and utilize
vibratory plowing and/on water jettiuig for the burial means.

11-1458
Criteria for Grounding Conductive Floors its Naval Hospitals

N 1 454 and Ord cmanc e Facilities , Oct 1976 , J. L. Brooks , B. C.
Portable Gas Analyzers for Bailer llonitoring, Sep 1976 , K. Streets , ADA033665
S. Chap l e n , ADBOI56OJt Am investigation of the criteria for grounding norm -

Performance improvement of small boilers requires that demet ive floors in Nav al hospitals and ordnance facilities
the bomber operator on maintenance men be equtpped with has been comp l eted. First , current publications concerned
meam us to measumn e bomber efficiency. Since the heat losses n _ - m t h  ronduntive floor installations were reviewed. Thenu
us a hailer that can be manipulated by an operator are manufacturers of conductive flooring materials n_ - en e con-
easily monitored by flue—gas analysis , for this study 10 tacl,emh for tIne latest technical information available an

‘ cousmercuall y available , low-coot , portable ~.u s anal yzers  gronundumug systems for conductive floors. Finally, a survey
c- crc s,’lentcu ], tested , and evaluated to permit a life-cycle was made of existumug groumuding systems at selected Naval

,, u t comparison amid to make a comparative evaluatn on. It hospitals and ordnance hac ul it i e s . Fran thus information ,
w- .us found that when the number of boilers monitored are less design and installation criteria , acceptance testing prone-
t han  12 , the less expensive analyzers are most attractive dures , and maunte m nance requirements for conductive flooring
for life—cycle ’ cost mm m d inn desirabilit y . When mare thaen 48 installatiomus were developed.
boilers are monitored , the more expensive gas analyzers
)‘enome more cost competitive hut do not appear to achieve
any cancunme uut increase in desirability. The simpler , 11-1459
buu ’.,’-cost , wet—chemistry anal yzers retain their destrabi lmty Infrared Temperature Mornutu nung of VU Antenna Insulators ,
Ian auuy unumber of boilers manitorem i and therefore are necom— Oct 1976 , J . C. hung, ADBOten 6U3L
meemuh eni for use by N avy boiler operators for det.enm (un inug As part oh a ~.,v’uu program to u l e v e l mu p  antenna insmu lat or
bailer efficiency and Ion d ia gnosumug field problems . technology f o r  4mev very t m : w  f r e q u e n c y  (VLF) sy s t ems , the

Civil Emt gimue ering Laboratory during FY’71 nuean ,nned radio
fneqmmency heating of insulators both in the h eld amid in the

N-l4’i S laboratory with am imul n ared (In) inoagunug set. This set
Fueld Test far Detecting Lead-biased Paunuts . Sep 1976 , H. 1’ presents a live thermal picture which y,clds temperature
u n,), C. Ii, Mathews , ADA033494 data at, localized , as well as overall , insulaton heating.

A field method for determin ing whether the lead content Thus report outlines the - types of tents m m md test conditions
met a hm a n,nt fe lm exceeds tIne 0.5% l imit imposed by federal on which Ibm , lB equipo u cmmt was used , describes hoe- the equip—
h , m a  and by NAVPAC lnstrnmctsons appears to be partially ment s-as useni , and il l nustrates the type ‘f data thuat n_-er r
fulfilled by a simple spat test untrodu ,memh at the University obtainme d dunning testmmmg. Also im uc l mmded ace heat rise data
u t  Rochester , Sew York. In time test , a drop at sodium collected during the various tests.
sulfide solution , is p ha u ed ‘ mu a chip of paunt and layers of
1m a i t n t that com utain lead turn black u n  gray. Tie Civil
Engineering Lahoratany modified the bead—indicating me-agent 11-1460
by . m u h u l m n g  s o l v e n t s  to improve its ability to penetrate paint Study of Ebe c t n m n m l  Power Ge -tue -nation Fcu ,unu the lund tent ),
ansI a thickening agent to simp lif y sts app lucatman and Small-Scale Plamuls at Sac’,’ Re-mote S i t e s , ‘‘ m m  1976 , K .  N .
umpm nmve its ability to adhere to walls am,) me n  lin gs . In CEt Thomas , ADRO l6h2$l,
tests with the mo d ih iem h sodium sm, b t mde reagent , all the lead The electruca l outpnnt u t a mo unemen ci allv available
rompou cuds tested g.uve pasu tive results. Conv eniemutl y, the wind-d m uven generator was co om 1 umu t m’ d from wind data at several
minimum ceuncentratian of lead that coumlu l be detected was Navy remote sites that vuuc- rel y on m imesel ele n trin power
ap 1n r uuxm m m te - l y eu 4mma l to the maxumnuno lega l limit of 0.5%. It was found that ehe nt r ,m ,, l power cam tie supplied at equa l
Nc .mr l y all mum tIme’ athu er unonganmu com1mnnnmn ds coimnu muul y em— to or less than the cost “I Iuel require -mi to generate an
p 1 cu ) in the h a t  Ionmnml a tinun s ne’act,- d nme’gative l y. Es— equn .m l -imoumut ‘‘1’ eunengy at - u f u r  Prince ut  Wales . AK , Na n—
rn’pt ,uuns we-cu’ , fe-sn bn n o , umles aunn b ‘triers umsua I ly emjnloyed ins tue be ’ Islam,,] , MA; C ra m mm i Tunrk Is lanm b • I, I . ; ~hcMurd a Sound ,
f u n  u m l  m u  m m m m c m ,  trat numuus too how t m ,  interfere em lb the lest A nntac- I m a ;  R a r h m a nh c s l s l a , , , h , V . 1 . ;  an d  Au lak Island , AK.
I u u r  l , ’ad - )f .umm n-ven , the wind syst en, mumst p mmmvi mie di cm-ct energy to the

n u r c u m t  o u t h  no s i . u m . u g m ~ , m m m l a control system must be pro-
M— 14’ul v u u h e d  to se rve  t h u s b n m m u c t  r u n .
S l cmmmmm ng S u , 1 u 1 u n , ’  s s l o e i  - An A n n n m t a t e d  B i h l u ’ ’ g n . n 1 u h m v . I ’ m t 19 7 h ,
B. N . hi , brim . I I  - I - M e ’g g i t t  , F’. C. tin • A D AIt J ‘uS

V u— es, ml,’ ,) vibration um f cables a,mub c m : -  Ic  nyst ems u s  ) ~~ ,
a ‘ .mun,nun mnly :,hserve,l luhnename mnom, em the u.n , .,,,, T h u s  n - m b ,  r t e a l  n a t  m u ,  n _ f  T n t , )  Iv f u m e  I ‘u s e - n h  E l  m o n  nu no , ’n i  m Bear, mug as a

r u m m u n u n u n g  , ‘btents the c ,’ s h mm um n sm ’ of ,n m nt m mm mn ent a tmo ti . ‘. , u u h  as K n m m g m ’  J o m u n t  u , u s , ’  oh  u ; , u v e - I  n i b  t e e m , ‘n c  197h . 1. In .u r c e t , ,
( u S - ) ,  - - 1 u i un . u u n’ s , aum n l u’tmlnu,mn - e’ a the ‘ ‘ - s . i h i  I ,  IV  of u h i t ,  ~ , u ’ ’ A l l A n , )  m..f ,’
fail ’ , ,,’ . I h u ’ . u t ~~1 , , m e m ’ , m i  j,rn ’seu ,ts thu cesm ilt s ‘ f  m hmt,’r . etnm ,,’ Tin,— C u v u l  b :nuguu mu m - m u , ,  n a ) umuratuumv 4,5 u u.mm ’ fu et e ul mum
vc .urc t e ems thu s - .m ntm t e-ct - A lthonmgbn the 1 u , n ’ v u - u m t  r , - u 1 m m , r e m , - , u t  u s  eval,n ,mtuo m u ut m t o n a l l y  ,‘m,u .,s n’mI el as uor ucm mu h e a r:u: g as -e
in,, l f:m ’ c em lm m m I nue c u ‘f m a b l e ’  s t n n n n n n m n u u , ’ , t f m c  h it er.,m ur e • ted Immu n ge fu,’ .mr , uig , u , u , t  m l  t I m e  l u - u s , ’  , : t  I . m r g u  . g uu se uh i’Ll t O s ’ et S
i r u r l u u u l e ’ . r u t  ‘r u n t  m u m ,  I mn uen .u uuy u t  t m ’mpt t n . . u u f m f u m m ’  ss s’nhr - ui m ,.i u The t est  ~n r m m gr a , o  m n c l m , u l , ’ u I  I a !  u u m a t o r y  rs- ..l n m a l u m s , m  ‘ ‘ I  a h m ’ a r n m n g
ihui c in ’ I Ins ’ u n - m u m ,  - I  .n h .lmm) t hanh y - b mnnm ,tmn,Ine Rnmhb m ,’r C,ummi1 n a umm- , L u m o m I m l , u s  a - m I )  is a CF .L—

1 , 1 c m ,  , , t emi 0, ’ ., ,  m u g ;  ) u , ’ I ’ i  msr, ,sunemeuuts ol lower base move—
n u , ’ n , t s  c t  l m u u u , n t m . , l  m c , ‘1,1. , u m ~. l I m u t e  c l e m e n t  a u n , u l v s i s  of
h o er u m g couni ;nanenmts . Ku’s,, Is m mm li m e t e  t h at eunca sed elasto—
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m oe -nm , ‘m u m  u , u g , .  s i m i l a r  t uu  tIne ’ Andre ’ bea m unu g are suitable ho r . i l t e m  I n r u u l u m t i g i . , i  n u u , n o s , , m e , I l m u s  i _ m v  ‘ b m u u ’  l u  l ime ’ s h a l t  f u c u m u g
usc as ‘u s e  ui mn ge ’s . Gem ,mnet ci c modi hi rat nouns of tIne steel st,,t n n u m n . u c y  n h mu n umug test min g . ‘I I ,  u s  s u u g g n - s i  s t t ,a t  tIne shalt oh

uuu n h , , u i u u . n m t s  ,n ,mst f u n ’  uum , ,n I u ’  to neulure content stresses ducumug l Inus m ,ut,,c sh uou lul hue cmut ,utm ’ ,l 1 n m ’ c n u u , h u c a b  lv i n  r o n , , , s i v c
Imp I n  u , u i  u u ’ m u . m f  hun c u coot . ,  I s h e-a r  loads  I corn the lower. In cm lv i mmmounmu ’, mm 5 m m ’  e l  imn m u , i t e  sm i , . u m u ’  -

‘mu , s1,ec , m l  p r e c a u t  u , u , m  must be take-in to ensu re tlnal
the d ust m umm e r us ~mn n .np e’rl y hmn b r ,cat e,I mum ,) is isolateul from
u - s m , )  m m  ‘ nun  e m i l u m / m u m u m ’  a lt . , ck ,  N ’ 14 fn 5

E n e r g y  U t i l u z a l i o u m  of S n u h i m h  l i s l e  - e n  S m - m I t  Na v u m I bases An
Ecoumorni,- Ge-cm s mac u M uir I arm,h mmnm lma n i sanu u t  Ta-a Ty lmes nu t

N - l 4 m u ~ Sys tems , Dec 1 976 , 1. L- Stu m m uc , ADNGIun ’ntfhl,
A Remotely Cantrol leni liuccernenta l Seafloor Corer , Numv 1976 , The u h ecusuoum nnumd el lmr es eum tc u l ;ullo e-s .n m j m u m r k  e s t i m a t e  u t
nI C. II nm ’ ., u .mk .m , ,\ DAO 35 801 s a V i n g s — t o — i n v c s t n m e m m l  c m i  mu h u n t  ma n ’ mm ’ .,rb n i u ’vem h me h m u r n , m n g

A bnnttn mm —c e s t n i m g none -c has been desi gmued that ran he solid waste l u  ge’mm crate u t i l i t y  s i u , u ,nm at m i l i t a r y  manes
r emote ly  ope .r atrd It - sum a c o u n t n o l  console  loca ted  a in omrm l  a I t a v i n g  10 i v  50 ton s  pn’ r b u y  (9  m m ’  45 f-hg / b a )  ut i _ m u t e  )nme l .
support ve ssc ll thu m m run can obtain relatively unu lislu rbed The two types of systn ’ms n mmmpancd muse ’ e utb m u - m a rotary grate
samples - ,  I thu r comp lete se-dime-nt profi he to 50 ft (15 m) in or a u m u mnl roll cub—air I u n l a c e  I m u m  imuicum I m ig  t Ine’  w a s t e  Inu el -
water depths to 6,000 ft (1 ,830 m). The corer us 10 ft wide
by 13 f t  l unung  (24  I t  w i d e  by 2 7 I t  long w i ’.h b e a n i n g  pa ds
extended) by 17 It h,gh , -mum ,) we i ghs 2b ,500 lb when submerged N-1 466
inn seawater (30,200 lb i,m air). It is operated via a can,— 1976 Imuspecteon oh Ex 1uer unnemi ta l M , u n immc Pil In g, Dec 197m u , 1.
bi neu l lo .umb/1uowcc/te’lernetcy (electramech ,,u ,ical ) cable to take Roe , ADAO :b5801)
core samp lc’s l e m u n  the’ sac,’ hiu l e’ in the sediment profile in The rsopcr m tmve— tne ’ated piles at C u , , , ,  S u n l o , Ca n a l  Zone ,
ten incmemem,ts , em il samtmhe nub which is 3 in. in diameter tomb the cooperative— , CE!.— , and CEL/ ln,uln m stn y—t re ate’ d piles
and 5 ft b oung . The corer us cnumpbete l y sell-contained . at Pearl Harbor were iu , s l um ’m l n ’uI by a dive -n iun M am ctn au um l Ap r i l
including core barrels and dri l l  p i pes necessary fan samp- 1976. After 13 yr nt Coca Solo , omu ly the l)oung luns  h u m  p ile’s
h o g  to 50 It. Time corer has not bee -tm evalum ated at sea . Lmeate -d with anuesaniacal capper .ursenu it e follow-ed by cre ,,s uutm-
Sufficient band tm ’ohs have he-en performed to snmggest that (dual treatment) arc pe n fsnmium g satust m ctcumu l y. At Feu d
the mechanica l desi gn is luun u c m u u u u u , n l .  Problems still exist Harbor , Ihe nem aiuming coo lneratmve—tncateuh piles ire perform—
in the system , hm ,t most uuf these -mppcac to be- connectable ung s.etusfa r ta n i l y as are mn ammy CEL— an’h CE L /lmmuto st nv—tr em tenb
and of a mmoum dev elapmn ent;m l natni m e . pile s. These Im i le s c-crc inupre goate-m i n _ - ut lm either creosote

containing a toxic additive , a sob ui tu oun nonta mnuis g two toxIc
rompaunm i s, or a minim! treatmen ,t.

N-1463
OTEC Siuu gle Auur hn r Iholebitu g Capacmtv in Typical Deep Sea
Sediments , lIen I S / c , p ,j l.’al cnt , K . J. Taylor . J. II. 11-1467
Attu nio , K. hi. Bearmi , AD11016629L PVC-Coated Fcumc uu ug Pasts and Am um ’ssu ,c ,, ’m. ium a M,ucm ne -

This ce.poct sfncci fu~’s and evaluates anchors capable of Atmcmsp hecic Environment , Dcc 1976 , F., S. f-iatsui , AI)llOlbbK9L
mooring an Ocean Thermal Energy Conversion (OTEC) power [‘VC-coate,I gml v .un uzcuh sum’ ,’ I fencing posts aumb mmi xi l i .u ry
p lant , Existimug and extrapolate ) sing le anchor ho ldiumg hardware were uu, sta ll eml it the C u v u l  E ,ugit,ee n itm g Lahamatuuc v
capacities were determiu semi nmsisn g standard analysis tech— in, de ’teruns une t h e i r  p e r b o r m a n n e  in ,  a mmu.mrune ’— atmnosp hmeric
neques . The caoge of loading and se ,u t l, n ,um characteristics emuvuronment , A salt-sp c.mr . (fog) test w as  a l so  ru n  on t he
treaten i raven bath dee1, ocean -unmI rel - ut i vel y shallow Guilt same materials.. The nesmults inu l icat e I),al the fencing
Stream type OTEC sites. Deadwei ght anchors musing a grid— materials with t Ime thicker PVC m uu .~ t i I ig maul  h e a v i e r  z i n c
like .mnrangement m~ f c u t t i n g  ed ges be low t he anchor  b l o c k  u n m h e r l y m n g  c a a t i u u g  p r o v i d e d  s i g n i f i c a n t l y  b ’ e t t e n  p m o t c r t u o n
wer e’ found to be snipe -n or to all other aunchoc types for than time t lem n muc m PVC-coated and l ig hter cisc-coated fencing
general OTEC app lication. Deadweug hts measuring from 40 in materials. PVC—coated but m m nga lvaunmzed steel fencing
sm) mu .urr (130 It) for the deep ocean envirotume ru t , to 60 us (197 materials anul uumcmu atc,b g .ulv .nmniz ed fenciung materials da not
ft) square for the hig h energy G mm l f Stream type environment pc ovum le ’ adequate protection in .e corrosive marine—
ace ceqmmired t~ resist hunrizontal m o,nn im~ loanl s ranging from atmosphemuc envinu,nmes l .
lB  f-IN ( 4  x 10 I b m )  to  180 fIfe 141) x III Ib). Properl y de-
sigmuen i catting ed gu’s i,mcmeas e ’ the deamhweig ht holding capa-
city to almost three limes that oh a s i m i l a r  deadwei ght N”b 41’mS

without n nmtting edge’s . .  Simplicity, n e l i u m b i t u l y  and lange’ Flanged Acryl u c Plastic Hemispherical Shells fan lInde-roe-a
h o ld imug rapacity l ive r the’ s elm ’m l i o n  u t  the deam lweig hut type- Systems -Static and Cyclic Fatugn,,- Life Under Hydrostatic
anchor ion OTEC. h’u l e type anchors were found to u ,hfer ~,o 

Loan hinug, Jan 1977, J. 0. Stanhiw , B. Sb cttu ’n , A0A036931
advantage oven the deaniwe- i ght ion most ),u u ,,tions considered . Twenty fam im acrylic plastic windows i n  the shape ut
TIme - in attractiveness was m ,nmme m sed somewhat for rock sea— hemispherical domes n_ -nth equatorial flanges have been
floors in the hi gh enmergy environment lmecan m se’ mle,uni we i ght themmafsrmed from flat sheets and tested under short-term ,
cuttimug “~hge efficiency is su’venely ncdurcm] there . lii b o n g — t e r m , and cyclic pressure loading at 6SF to 7SF (18.SC
g,.nme’m.u l , pile i n stal l atimun i cmmmp lexity and low I.,teral capa— to 24.IC) ambient temperature. Twe, lc i nuds of flanges were
city limits the - in attr ,,,tiveness for use am, OTEC anchors. sl nmduedu Tylm e I , a flat li p n.-i t lm a rounded heel and instep,
Law h o l d i n g  r a p a m i t i c s , w h i u l t  w o u l d  r e q u i r e  b n u m i l i n g  s e v e r a l  and Type VI . a r o n u i c a l  l i p  w i t h ,  a round u ’d h e e l .  Time
a n n h o n s  together , made sel n’u tiuns of st a t s u h .u r , I  hum n ial type or l4 ,S00— psi , short—term c n n h nc a h pcessnire Ion hemisp henuu .n l
p late - type anuchors impractun - a l .  wunmiows with t/R . 0.364 was fomund to he inde1,endent a th e

equatorial flange cmnnmfi g un a tion. Both the - static anud cyn l ne
fatugnu e l ives of the windows were also foum nd to he in

N—h 464 mlepende’nt of cm lm, at on ial flange configuratio n . In either
A luminumm Frame- Motors Envinonmenutal Fn ’sI tug, Ge-c 1976 , 0. case , the maximum acceptable working pressure hon 6SF to 7SF
N . Wee-mo, ADAO3SKOZ temperature s’aliy,e seas found  hum he 1 ,000 ps i. Oun ly by e i , m n i -

The Civ il Engime -erun g l. .mhumn.umory imas , mu u, m hm nm mc m i environ,- m a t  man oh the 0—ring groove in the - hearing s,mrfare of the
mental tests to determine m l a l umimumum frame motors un s lead w’ mm m ubn , e- f ln n gn ’ and the u se uI a t hin nue opreume hearing gasket
of cast iron frame moteuro se mum i lu l he sui t a lu le for us,’ mum salt lm ctween t n, ’ a c r y l i c  f l a n g e  and the steel seat us it possible
fog environment ,, siunm i a r t m  those ex pemue n mnm ’mi at b u r n t  Shone’ t O ex t end  the working pressure I u u n  6SF to 7SF (l$.SC to
Facilities . The alum inmum frame in the’ s u I t  bog e ’muvmrm m mnmenn 24 .11 ’) te-mperat lm re range to 2,000 Imsi. Operating the
bach minima l corrosion , indicating um us sumpe -n uor tmu u ,,5m flanged wunu lows at pres snures nI excess of the safe wonku ng
iron I nu r these- ‘Imp Ii rations - thur m ‘ug  tIme labor,, I” us tn ’s I m un g Imre’osures shown above wil l  generate I at n gue cracks in the
the steel shaft corrod e-nh s ui b b un len t ly mu, ,n h ,h nt , uum .u m m u m ,  l e m m i n g  snu nl amr “I the flange in less thanu 1 ,000 pressure

m y , Ic’s; at S ,000—ps i pressure the cyn In n  fat ugume life de
rm’ .usn’s t~o hess than 100 cycles.
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N”1469 meets or exceeds F4 aircraft arresting gear hook/impact and
Externally Generated Light (EGL) Systems for Hyperbaric/ jet engine heat/blast performance specifications fan a
hlyp oba r i c Chamber s, Jan 1977 , K. 0. Gray, ADA0369 17 heavy-duty matting. Construction of FOMAT under field

Lu.ghtmmng systems for fuypenbanic/hypobansc chambers are condit ions indicated a problem with bonding of the poly-
descr ibe-ui , Methods of interior illumination without intro- urethane foam core and the bottom FRP layer , causing pnc-
ductian of any potential fire source in the chamber ace mature termination of simulated F4 aircraft wheel traffic
presented. The systems utilize Sight generated outside of tests on ei ght FOMAT panels located on heavy clay, lean
the chamber environment , filtered for reduction of infrared c lay , and sand soils, FOMAT panels consisting of 15- and
radia t ion , and then introduced through either large (view- 20-pcf density and 1— and 2-inch-thick foam cores were
port sized) or small (pipe sized) transparent hull penetna— subjected to the traffic loadings. At a maximum of 40
tions. Accessory devices for use with externally generated passes on two panels of 2—in -thick , 15—pc I and 2-in -think ,
lug htnng (EGL) systems are also described. 20-pnf foam cone , a wheel deflection of 1 in. on the FOPIAT

surface was cx perienced. Development of field construction
techniques to insure positive bond between the foam n-one and

N l470 bottom FRP layer is reconmmended.
Conductive Flooring for Naval Ordnance - Facilities , Jan 1977 ,
p. J, Hea rst , AD801669 0L

Ava i l a b l e conduc t i ve f l o o r i n g s , pro blems with conduc- N-1473
tive floorings , and performance experiences at Naval and— Techniques for Transfer Inmuittance Measurements , Man 1977 ,
nance facilities are discussed, The information available K. 1. Huang, D. M. Shiroma , ADA039181
is not adequate to make valid performance comparisons ot Nigh frequency injection and electromagnetic coup ling
these floorings , but it should be useful as guidel ine -s for techni ques are developed for measuring the transfer m m—
decisions on the- selection , use , am,,) maintenance ut con mittance of a power element. Techni ques for producing
ductive flooring. Problems related to the grounding of artificial open and short circuits , which allows testing of
these fl oors , to the Navy ’s minimum resistance requirements , power elements while in normal operation on-line , are de—
and to the measurement of electrical resistance are a l s o  s cn i h e d ,  An examp le is provided , g i v i n g  the  i n s t r u m e n t a t i o n
discussed, and procedures for determining the transfer itnatmittances of a

two—port network.

11-1471
Solid Waste Disposal by Landspm eading Techni ques , Feb 1977 , 14—1474
E.  K. Dunlak , ADB0171491, Underwater Applicable - Anti b ou l ing Paints - I n i t i a l  O n e — Y e a r

L a n d s p r e a d m n g  us  the d i s p o s a l  of so l i d  w a s t e -  by m u x u n g  S tud y ,  lIa r  19 77 , K .  W . Dnisk,,, L. K. Schwab , T. B. O ’Neill ,
compostable materials into t b ,  topsail so that the- de- ADA037873
namposition process remains aerobic, Some of the advantages Epoxy coatings with amtifou ling properties were field—
for lan d spmeadummg include minimum settling of the land , no tested to determine (1) tIne minimum tin content necessary to
formation of undesirable odors or leachates , a potential for retard marine biological fomu l ing and (2) whether a leaching
the support of vegetation , contmoued usefulness of the l and , agen t  such as r o s i n  was necessa ry  In ,  permit toxicant release
m ’ e s t o r a t i u u m u  i n  a m i n i m n m m  amouumt  of  t i m e , and improvement  in  at a mate s u f f i c i e n t  to r e t a r d  f o u l i n g .  On l y p a i n t  w i t h  6%
so i l  t e x t u r e  and w a t e r  r e t e , u t i a n .  Constru ction industry tin compared tavorably in fouling resistance with the
nototillens were selected as the mast likely candidates for capper—based antifou ling paint used as a standard . It may
successfully homogenizing solid waste into the tnmpsou l to be tiuat fouling resistan,ce u. ml l not he greatly affected if
depths up to 20 un. Three- types of these macbunco in two the tin content is reduced he-low 6% and rosin us incor-
types of sail we-re studied , as well as the agrin ’ultura l , pomated into the fonmulatioun to accelerate the release .ut
chemical , and biological aspects of this process. Six test tin,
p lots containing different amounts and types oh solid waste
in vammanus concentrations have been, a pant of .m stumly con-

dumc ted b y C E L .  R e s u l t s  show t h a t  the m o t o t i l l e n s  can ade - -  1 1— 1 4 / S
quatel y mix 10 to 12 in. of soil with solud waste Pile - Il In—Site, Measuring Techumiques hoc Pile Length , Mar 1977 , J.
abou t  12 i n .  deep on the g r o u n d .  The m i x t l u r e  i n  the  t e s t  B . F m u m r e s t , A DA O3M 2B 8
p l o t s  u s  bo th  homogeneous and u n i f o r m  to about 16 in., This report describe -s an investi g a t i o n  of p n o c e d m m ~-es
p n o v n d m n g  a m u i t t l u r e  oh w e l l - a e r a t e d , c o n d u t m a n e d  m i s  s u i t -  for  d e t e r m i n i n g  i n - s i t m u  the  l e n g t h  of ‘f ou n d a t  ion  on sheet
able t,,r same vegetative growth if desired. While band- piles. Two techrniques we’re eval u ate - n , one base-uI u1uan the
sprca ml mumg nondutuons the soul and improves water retention , reflection of sanun energy, and the other upon sensing the
growth of p lants depeunnis aim many factors , including su.u , l  e l e c t r o m a g n e t i c  f l u s  fir l n i that builds up around ferrous
n ,,tnients often lacking id solid waste. A later examination, objects in Ihe earth’ s magneluc field. The sonic techni que
of the ’ t e s t  s i t e s  shows some p l a n t  g r o w t h ;  s t u n h i e s  are was founnh to operate satisfactori l y within limits on piles
continuing b u m  eva l , m .m l nuumm of this potential. Estimates are manic of steel , concrete , au,d wooml , bath with the tops
given Ion the opecatusna l aspects of the landspme admng exposed and with the - taps encased in a concrete decking.
process  m n n l u m d m n g  an e d m m u u o m m c  e v a l m , . u t , m m n , . The- e l e c t r o m a g n e t i c  f l u x - s e n s i n g  met lnod i n v o l v e s  i n s e r t i n g  a

probe into the soil in the vicinity of the p ile. This
method apjne’ars to he satisfactory for lnucatim g lips “I

11 1472 ferrous me-ta! Ill les either in situations where the probe nan
E x l n e d i e ’n n t  S t c n m n t n , r a l  S a n m u h w i c h  S e m i l  S m u r h . u c u i m g  “I  F i b e r g l a s s  he ,je-tteni into the gma ,unmd on where it can he inserted into a
R e - i n f o r m - i ’d  ) ‘ u u l v m ’ s t m ’ m an nI  Po l ynur e ’ t imane  Foam , Feb l m n 7 7 , f-f C. p r e — d m u l l e d  h a l e .
H m c r m i , . , k , , , K .  I I .  H c u , w n n n e . S. T,m c c i l l , , , ADA0 184 17

ml si m u n c t m u m , ,  I s n I s u u r f a n  i ng ) Ft)f-iAT) , ronsi St Ii~ of a
n igum h p uml v nmr e ’tl u .mmnc ’ I,u .mm none  s u n u m l w u ,  In, ’ )  be tween  twa f i b e r —  9 — 1 4 7 6
g l a s s  m,’ n i l  m u n - u t  I m I  . ,s l  u n (F l I P)  I m y e r s , n o  hem m ug he ’,  el  apeu l  to ‘n un Of fohuoce Mechanized Sorhent Oml Ren ,uvcm v System Is , mg
f u n I h i l l  -, m n - I  h , , r  a - Ic  s m g n . , I m l e , I,n’ .,vy—u )m n t ~ ’ , ex p e d i e n t  V , ’ssu ’bs  of Oppo ntun mty, 11am 1977 , .1 - (t en . Il . t .  h i r n mnn , c r ,
s u u n I . m m  11m g f - - c  ‘ h . u u , m m , ’  Cmum ps m m 1 m h i b i n m , m u .  ) n m n u b , m n g  n l u l u l i c a t i o n s ,  A D B n I B I 0 7 I ,
bum u m u e l y t  l u _ u ) , u u u b  I . n l u u u r . m i u . c y  n u l v e s t  g u t  u u u i , s , FOMAT sh mow, ’, I  An e x p e r i m e n t a l  p ro to type ’  o f f s l , o n e  m u  I recovery svsl , ’, , ,
v e r y  g u . . . u I  p m m l e ’ u . t  m l  I m u r  m,’u ’t n u n g  oh m ’ I u m’ ,,I sumn l. ,, u n g  re , 1 u mu me— f o r  use on vesse ls  of o l n p o m t n i n i t y  has  hmm ’e o 1ev , ’  lo 1me ml Iuy th , ’
m e - c u t s . The fi)f-),\ ) c m n c n s t m m , ,  t u ’n i  ut I’ u . u m u n i  2 0 — 1 m n  f — m h e n s m t y  C i v i l  t n g i n n e n i n g  l . a l m o r a t u u r y .  The s y s t e m  u s  based  unnu t , e
I,, .,ms i _ n  I I  ~ ‘I cu 1 u m  m l ,  l v  m m  m y  14 a i n c  n - n  I m m , I m m ’ e  I I n a b  n ngs us  concept  of me - ch , ,u n i  zed hi  , u , , n l c , u s t  i n g ,  t , , r v e - s t  n t u g ,  and re—
det e rm ,umm ml I r u m I m nm ~ me ’  m ’lemen ,l u ‘um ~m mumu’ n .uumu l yses annI lm l. mte m’y l cu o g  luo l y m ,meth a umc sonhent  e h u  I ,~ :~~~I w o — c m u m I m m n u u e n t t  - m i ruu l n

ng  I “ S I ’. m m  ,, men h u m  m m . ,  I ‘. mu, ( a t  m l  suu t ug r .eu l e . Tes ts  ty1uc snur lmen l hmro adc ;mster mis, f,,rmlv ‘lust mm (‘mO m’s the sorhent ,
p c —ct  ‘ m m m c ml ‘ m m  F u m ’ l , l i w I  I m u I - p u  I b ‘ t m  m m m c , ’  s ) u u ’ m . m ’ . I t t m . , l I I  cve,m m ul the high a n n,I and wave ‘ ‘ m m .  h u m  mui m us ex1,u ’ul eml inn II,,’ 
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opeum one - a tm . Ttme u n u q u e  f e a t u r e  of t h i n  concept  is the pol ymer -modi f i ed  csumu ’re te was  s l u g h t l y  hi gbner  t h a n  in ron —
w a v e — f o l l o w i n g  n b u a r a c t e n i s t i c s  of t he  foam ch ips w h i c h  serve C r e t e  w i t h o u t  the pol y m e r .  Young ’ s monbu l i  of pol ymer-
to sorb time oil from the water. In this system increased modified concretes were- .mnly 1.4 to U.K tinme s those of
a-ave-s or surface turbumlance em nha m u es o i l  r ecovery ,  similar concrete w i t husn u l the pol ymer. Epoxy -nnrndu fim’d run—
Theoretical analyse -s oh vessel motion undmcated the crete -s cost between $ 4 1 2  and  $465 pen u- u y d more tha em r un -
harvester can be rigidl y mounten i to a barge-type vessel but ventiona l portland cemeeuu corucre te ; correspasdimug cost ui
t t ,a t  a t  leas t  v e r t i c a l  a r t i c u u l a t i o n  is  n e m q u m i r e d  when moun ted  l a t e x — m o d i f i u ’.I c onc re t e  is  a l mumut  $278.  Ty p i c a l  m i x  d e s u g m u w
on an offshore- work boat. The experimental prototype was and mixin g , p lacing, and u u i n i u m g  1mnocedunes ace presented .
f u m u c l i o m l a l l y  t es ted at sea w i t i n o u t  o i l .  The test  i n d i c a t e d
that the- waves and surface currents generated by the vessel
bow can  increase the interaction hue t mi cen  ttue sorhent and the 14—1480
oul amid enulmancc the somption process, the- tests also aided Fungal-I(esistant Orgam iotsm n Paints , Play 1977 , N .  4 . Dnisks .
m m identifying the s,mmbent characteristics rem 1uired for  use T. B.  O ’ N e i l l , L .  K .  Schwahu , ADA O433f,6
in a system of t h u i s  t y p e .  The- r e s u l t i n g  sys tem can he F i f t e e n  e x l n e r i m e n t a l  p a i n t  f o r m u l a t i o n s  were  p repa red
a u n — t r a n s p o r t e u l  b y C — S 3 0 — t y p e  a i r c r a f t  and m u n s t a l l e d  on a Iran th ree  a rg ano t i , ,  a l k y d res i n s .  I . aboraca ry  c luamben
preselected huange or ofh shone - work boat wit h in 9 hr. testing (,9S’I f-h D3273-73T) and field testing of these paints

at PImento Nina have shown varying degree-s of nesistanuce to
msildew- growth. Thirty-twa different minnoorgammisms we-ne

N-l417 isolated fron t  time painted panels at Puerto Rico and
lnsu l, tm nn Testing of Navy Shore—ta—Shi p Electrical Power iuie -nt i fied in the Laboratory. bun a laborator y slu n uly , t n -
C a b b u ’ s , l I a r  19 / 7 , 4 . P u e m 1 , o u u m t , ADBO176441. p h e n y l t i n  compmmunds u s e f u l  in I m a i n t  v e lm i c l e s  were - tou ~ d to

Shocks from f~avy sl,orc-t a—shup electrical power rabSes be almost as effective us cornespondrog tn ib utv ltmn m um—
are uncreasing ly causing umuju i mues to personnel. Detenisra- poumnds in controlling mum 1, 1,-a - growth and may he muucbm s.n fer to
ten! m nsn lation was reported as tb~e most couniumoun cause fu u m handle. Aim orgatuoti o compound was hound to provmu )c mildew’
t lm e s e -  s h u o c k s ;  a umumber of sen, concepts Ion testing the cable resistance to a chb on i umat e d nnnt ,ber formulation u ) T — P — 9 5 ,
were researcheu l . Because of the counstruction of the- shore-- Type- I) n.l,at is useful on many masonry and com inru- m e smir-
to-shi p cable - , - n m pressure teu.tinug ,,- as developed as the faces .
most feasible method for b e - t e n t i n g  i m u s u l a t i o n  d e t e r i o r a t i o n .
lb th u , cable camu maimutainu inuternual a i r  p re s su re , there camm
be no breaks i n  t h n ’  c a b l e -  jacket , thus minimizimug the puus— N-l481
s uh u l n t v  “I mn electrical shock Ima zand. Cost-Effectiveness Anal ysts of Lubricant Reclamation by t h e -

Nav y ,  flay 9/ 7 , C. W . Aodcrson , ADBOI9I 34L
The major portion oF used lubricants at Naval shone

14-1478 bases nay he grouped into tfnree categories base-,) on s.,ucce ,
Clean )m.nterpraot Se - ale -ms for ‘Iassnny , f-h un l ’I 77 , 1. Roe , J .  base s tock , and c a n t a m i n a n t s u  ( I )  crankcase luihnim.,nts , (2)
B. C n i ll v , ADA0 39609 ge-am lubricants , and (3) turbine lubricants . Processing of

Ten n-lear , waterproof masamury se-m Iens a-crc given an used Imubmicants for further muses iuin ludesu ne—refining .
initial screening in the w- mmu d— dr i ve - u rain test. Fuve passed reprocessing, energy recovery (boiler), energy recovery
the scr ee-niumg and were- app lied to masonry blocks which were (diesel emig ine), and other enud uses. Utilization of mm ’-
exposed to mam uue atmospheres at Port Iluene -nue - , Ca t i f , and refined l,ihrirants will require modification ml presenut
Kwa )aleun , I’Ium r s h a h l  I s l a n d s , for 2 yr. Inspections wore Military Specifications for lubricants. Running of semi
man ic after 1 anm l 2 yr. After removal Icam test they were luu hn icants havin g low- flash point [l4OF (333K) or lessJ or
subjected to the wnnnb — d n ive ’ n n .nim , test described in  Federa l  h u g h  bead  con ten t  (0.05% Pb on m a n e )  is not  rem ’otnnn,en ded .  I f
Spe ni bu catmun TT-P—0035 . four systems exposed at Port not  reused , the lubricants mmmst be disposed uu l  i n  aim cnn —
hi um enem n e’ and t h r e e  sys t ens  expose ’u l at K w a j a l e - i n  passed t h i s  v i r o n m e n t a b l y  accep ta lu l e  m a u n n e r ,  Used o i l  i n c l u d e s  u se d
le s t .  lbowever , w hen a p p e a r a n c e  u s  a l s o  considered , onl y one l u b n i c a m u t s  anni c o n t a m i n a t e d  JP— S , but bilge pumpage us
sy s t e m  was d e n s , sm annt h , a m ud ~ 1oo sy a f t e r  2 yr  at P a r t  exc luded ; o v e r a l l , con r b u s i o n s  p e r t a i n i n g  to the d i s p o s i t i o m u
Hue-ne -mn; two systems - one- clean , smooth , and glossy, and of used lubnicants may be extended to include all used oil.
the other , clean , smooth , and dull — had satisfactory ap- This re-part innlu,des a format for monetar y, energy , and
peanance alter 2 yr  a t  K w a j a l e m m m . In  a d d i t i o n , twa sets of e n v i r o n m e n t a l  items to aid Public Works engine -ens and plan—
coated blocks were stoned at the- Laboratory Ion 6 ma to ne-ms in determining the most cost—effective used oil din—
further coalesce before b e i n g  exposed a t  K w a j a l e i n .  T h i s  p o s i t i o n .
procedure improved the waterproofing capability of one of
t h e  systems .

N-l 482
Reflective Floor Finishes far Aircraft Maintenance Hangars ,

N — 1 4 7 9  May 1977 , K.  L .  A l m u m b a u g h , 0. On u n g a n u s , ADA04 1653
Polynmer-Modified Couicrete- (or Military Constmurtion , Apr The Civil Eng ineering Laboratory in cooperation wuth
1977 , J. R. Keeton , K. L. Alumb augh , A0A039801 the A tlantic Division , Naval Facilities Engineering Couitntu~ nd

Results are- given of tests made wuth polym er—modified and the Naval Air Station (NAS) Oceana . Va , investigated
concretes in which the pol ymeric materials are added to the reflective floor finishes for improving ill u m mumat mon levels
concrete in the- mixer. Pol ymers used were either epoxy or un,ierneath aircraft in Naval aircraft maintenance hangars.
saran latex, Epoxy- or Latex-modif ied concretes provided For the - investigation , the deck of the- east barrel of Hangar
compressive , sp litting tensile , and flexural strengths from 122 , NAS Oceana , was painted ; the adjacent west barrel was
2,8 to 4.6 times those u t  similar concrete without the left uncoated an a control. Three unethane reflective - fl , mo ’
poly m nuer .  Epoxy-modified concrete-s achieved compressive finishes we-re included in the- investi gation: t i _ u s m m m u s t m m r e —
strengths from 7 ,770 Ps i to 10 ,150 psi over test ages si I curing urethanes and one catalyzed chemicall y resistant
day to 365 days. l,atex-modified concrete-s reached cam- urethane (CR11). In additio n , two human factors ntu ,Iies we-re-
pressive strengths from 4,160 p si to 10 ,110 Psi oven test ramducte,I by Ihe Navy Safety Center , Norfolk,
ages from 3 days to 365 days . Splitting tensile strengtbms Ile -snu lt s indicate that m ll umi nma tion levels un,Iemm mc ,t I-
of e-pu mmn y— m omli fi e d concretes ranged from 900 psi to 1 ,340 ps i  aircraft on the m ated decks innneased up to  t , -n f , , l d  , , u , m
for test ages from 1 uhay to 356 days ; corresponding the - cum ntrol deck. The iu,mrease us also io ,iucatenb lug ne-suIts
strengths u I  l a t e - i t — m o d i f i e d  concre tes  ranged f rom 600 psi to of humman factors studies ; aircraft ,m ,ainte’,n.nnnc p c n s u m n n e l
970 psi. Fle -u ,m ra l strengths of epoxy—modified concretes requmimed less auxiliary lighting with tu e refleu -u  m o m - u  oate ,1
ranged fnonm 1 ,300 p s i  to 1 , 610 ps i ; c o r r e s p o n d i n g  s t r e n g t h s  d eck , A genera l preference was exlmnessem l Im y  1m e - r s o n n e l  I n n
of Iat ex— muuu lmhi ee h concretes ranged from 770 psi to 1 ,570
psi. Significant r duntions were observed in water ab-
so rp t ion  of p o l y m e r — m o d i f i e m b  concre t e -un . Bonmi s t r e n g t h  of
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the reflective-coated deck. The chemically resistant ure 14-1487
th ane ’ p e r f o r m a n c e  was s u p e r i o r  to the twa m o i s t u r e — c u r i n g  Porous F n i n t i u n  S u r f a c e  Ru mn uway a t  USNAS D a l l a s , Texas , Jim
‘u rethane systems . 1977 , K. B. Brownie , ADAII 42 I8I

The performance of the - p o n m u m u m .  l n m c t i O o  s u r f a c i m u g  (PFS)
on a runway at the U.S. Naval Air Statimnum . Dallas , Tex , a-as

5-148 1 ev a l u a t e d .  Runway  f r i c t i o n  m e a s u r e m c m u l u .  w i t h  a u n -m , ’ m u  r ,
Ma n ua l N u t  Sp l i t t e r s  f o r  D i v e r  Use , Play 1977 , 5. 4 . B l a c k , f i e l d  per m e a b i l i t y  omeasure x uents , v i sua l c n u e m d i t i o u  s u r w e - y s ,
S .  S . Se rge - ’ ., u’ell”n 0 4 1 l 6 4  corings of time paveme mut for determination of asphalt bnnder

u’m ulivcr -op e-maten l, compact , matinal ont sp litter was properties , and an investigation m e t  a i r c r a f t  a c c i u l c o t s
‘besug oed , built , and tested that can split stainless ste-el attributed to Imydrapla rning were accon,p l inhe’d. flue n e su u l t s
u u n m t s  ( R 5 0  h u u r u l n e s s )  up to 1 i n .  across the f l a t s .  The n u t s  of these i n m s e s t i g a t i o m n s  show- lInac the  1n o c o u s  f r i c t i o n  s u n —
can he split in 30 to 45 sec with a powered wrench or in 3 face is providing (1) a hig hl y skud-re uuu taot surface hoc
sin manually. Four tool kits , each consisting of the uuut hi gh-speed jet aircraft operatiomus , (2) an escellent surlace -
sp litter and spare pants were ube livered to the Navy tjn,Ier— with few visible defects , and (3) a minimum service life of
a- a te -n  C o n s t r u c t i o n  Teams f o r  t h e i r  n ine .  5 yr  with a potentiall y much lanuger life.

t-’1484 1-1488
V a l i d a t i o n  of S i m u l a t i o m n  Techn i ques f ar  E l e c t r o n n e c h a n i c a l  The- RDX C a n t a x i r u a t i o n  l m u u  i de - m i t  a t  N a v e l  Tonjued o S t a t i o n ,
Coupl ings in Electrical Motors , Play 1977 , K. T. Huang, 0. hi. Ke-yport , Washington , Jul l9~~ , C. t. Paytue , 0. 8. Cha m u ,
Shu imoma , ADAO 4I3OS From 1966 to 1969 , ordnance dc-militarization at  t he

High tce-quency iumjectian and electromagnetic roump ling Barugor Annex of th e Naval Tonlnednn Station , N e y 1u ’ . m t . Wash -
techni que-s are used to mseasune the parameters of a sinug le- ingtan , re-suite -nI in t N T  anud RDX nsntaou m nation m l  t h e  soi l
p hase  i n d u c t i o n  motor  to de te rmine  i t s  e q u i v a l e n t  n i c r u u l t ,  and gr oundwate r  in  the  v u c i n u i t y  of a w a s t e - w a t e r  u h u s p u s a l
This equivalent circuit is then progrannsed on the analog pit. From March 1971 until May 1976 , several Navy activu-
computer f o r  verification. From the equivalent circu it , the ties , as well as other Federal , St ate , and County agencies
e l e c t r o m e c h a n i c a l  coup l i n g  w h i c h  c o r r e l a t e s  the  e l e c t r i c a l  were -  i nvo lved  i n  d e t e n m a i n m m n g  the -  m a g u u i t m m d e  of t l m e  p r o b l e m ,
.uu m , l nue-chanical parameters can be detec n immed. The analog detenminimug me -a surem m neunt criteria , amud reachuing the Optional
simunlation of the single-p hase induction motor cn n then be solution to the problems . The fm ull un um ’ing d a n c e -n t i s ’ , -  mn e asu re
mused far experimentation , analysis , and design. was adopted in Decemb,- r l9~ 4u seal th e disposal 1m it with a

layer of bitwnm inous asp halt and nc gn- .uule the are-a to provide
d r a i u u a g e  away f r o m  the p i t .  As a r e s u i l l  of  t h e  Keyp or t

14—1485 incident , the Navy has sin ucc deve ’loimcn l criteria , techuno—
Wind- Generate -nh Electric Power at Navy Sites , Jun 1977 , 0. log ical approaches , and cnm unt m uu gency p lans I o n  cap imug w i t h
Pal , ADBO2OII5L TNT/RDX contamination and similar problems .

An ex tens ive  review of con um nuercia b w i n d  gene ra to r s  and
techmui qmmes to utilize their output are presented. Methods
for anal yzing wind characteristics at a possible site are 1-1489
described , and wind speed and power duration cmmrves , speci— Dynamic Loading Effects- on Emhmen iment Anchor Holding Ca1na-
fin power output , and ermergy pattermu factors are full y city; Interim Report , Jum I 1977 , Z. ft Goum l a , U . C. Tn une ,
discussed. The concept , design , ~nd field testing of an ADA042906
au tomatic load—matching system for utilizing the output of a This repsct pmovi ,hes umutermom guideline - s isn desi gners
coninercia l 5—kW wind—d nivemu gemueratan are- described in of dynamicall y loaded seafloor fonu odatuo, m s and ammu imoms base -ui
detail ; both systems are opecatim ug succer-sfull y at Laguna on available knmnw leni ge of terrestrial and sn ’u m l l a a c  s o u l s .
Peak (PNTC). Eleven possible sites for future tests were Investigations of the response of selemlee l seafloor soils to
identifiem i along s-n I h their selection cn ite n iuu . Base-nI upon dynamicall y induced forces arc repim rt eml . and t h e devm -bopment
a comparison of present energy casts and estimated wind- of standardized desugn prumnembu m nes fm u r  hur op ellae, t- act u a t ed
gener ate-mi power costs , it was fnuund that wind m ower could be direct embedment inchoms us presented . These prcu cedmm res
cost effective at the- present time at the Barrow and Grand must accanunt for the stmm ’ngt iu ~‘t  sm - ;ut l oor s o n  I s  muven t h e  —

Turk sites, short and tbue long tem nu a rommund a se - all oar emheuhnue, mm amuclumu
sustainimu g stalin and uhy mm am i n buma ,hs - Imp ortant fimmdi, ugs
were that the saul parameters c e l e v a ’ m t  to the- holding m .ml n .n-

5-1486 city of deep l y embeubuled prope ll aum t -ac t nnat e d snm i,ors are.
A u t o m a t i c  L i g h t  Semus i ng  au, d C o n t r o l  of Li g h t i n g  Synu lems for soil m a n l um l i , creep. suuction , ry d lu : slrengthn h u m u s , s t r e s s —
Energy Conservation , Jun 1 9 7 7 . II. N .  S m i t h , ADb~~20 l 8 7 L  s t r a i n  r e l a t i o n s h i p s  u m u d e m  u l y n a m i m  I m u n m t n m u g .  a m , m I responses  I ’ ’

The r a p i d l y  r i s i n g  cmu m u t u n f  e l c c t r i m a l  energy makes its shock and s l u u w  b o a u I m u m ~ Su mu n e - a m , u l u ’ u c - m c  l a t e d  -a c am e t e r s  a c e :
conservation inn reasing ly n u n ’  i m p o r t a n t . E l e c t r i c a l  con— ( a )  the  a n c h o r  em b cu l uuu , m ,I  m l ep th , hi m n u u ’. . n u u l  weught , a n g l e — o f —
smm mpt i u u u u  can he renhuce, ]  u n  a u m smbem of  ways .  One - of the  l i n e  p u b  I , an d s i z e  and - l u . ,  I ” ’  I I I uk u -c ; .uo ,b 1 1 m m  n m a g n u  i t  m u l e s

ump l m ’ s t  i s  t l u ’ u u u u g l u  lig ht u n g u c uluu u - t imun; within this area are of the s t a t i c  a ,md m l y n . m u c  c u u m m n h u u u u m u - u u t : .  .1  l u u . u ’ l u u u g  and  ibm ’
a m n u u n u u t , m ’ u - of uu p t - - n u s .  mmmc e cv aol unite -n used approach is buy ul ymmamic loading p ec imm ~I fn,n Iu ’ ,n ,hs p m u d u u u c u l  mu m I n e  I m o e  by
re moval  “I  l, muuu l u: . h o w - e v e - n , l a m p  removal  w i t h o u t  j mnoper  c u r r e n t  f l , m c t n m a t  i ons , wavu ’ s , v , m m t , ’ a sluu ’. I l u  mg, span t • ‘ m m
gm .midance can h,,ve se ’mu ous l y aulverse effects on health , line sumap, m m m l I u ’ m  loam hs ( u c o d n m n e ~h mor e or l , ’ su .  s i m u l t a n —
safety, pm . ’ u l un u i n  vu my , anni security. n l u n o t h u e r  u u l u t i o n m  u s  e a m e s l y in lh c  I i m n e  and t h e  s e , I m m e n u  l ’ s , - . m n t l u u 1 u , u eu u- - , or um nnb e r—
ch r u ’ u u g lu muse of controls; this may be as simp le - as m unstal I rug water blasts. It is ceco n n i mne-nu le m I  i b u a t  m l  a i I m - m v  Ins, ’  t In , ’
swum . I n , ’ m.  Amut om .u t i n  u u u u . . t m , , l  systems to maintain rem 4uireul imnteri, u, design gu id e - lummes m em Ibmus me 1 . -, I h u e  t In ,’ u- mm gmmue ’cm, og
i l l m u n m m u m n a t  ion,  l e s t - I s  a r c  mum - u , ’ Sia n - ’ ; if natm m rat ‘l a v I ught from of embeu lme -nt anchm u ,rs t m  s m u r l  n u m m  - l v u u . m u , : u c  l u . m u b u u u g  n m m u t i  I u
wun,Iuuws .,re’ 1m m he- d Iem I uve ’ l v  mms e n l . Thu s r m ’ p a m t  covers  ( I I  v i s c n l  g u m i d e l i n e s  a r e  u t , ’ v ’ ’ t  u u 1 u , u I .  1 : e l . I  h a t . ,  I c- mu , d v n a n m u u  m t l t n
an n u ne lus t  ry su r v e y  f o r  m m u m u m n u ’ n n i  a l l y  mv ., , l a h t  e m m m l  cal  s y n —  l u n a u l e m i  embedment  a m u c h n u n n ,00 n u m u g s  n u n  a c t  su m I muse amuu l  u ’l I n c
tems , ( 2 )  mum eva I u u . u t  u mum u t  , u u u m  c,,nee,er, i m l  autmmuo ,u l mc coot nsl o 1ne’cat i m u g  s ea l  l o o m  at r u u c t m m n e s  shnu ,ut 1 Inc ‘,, I (meted oven
sy s t e m , auunh (U the uhrv e l uu p m emm t and e - va l, u .u t ion of t w , u  ‘ I i  I— exlm ’nnled periods oh tunme hoc u n s u ’  ma ‘- u - r i  I v u n m g  . m m n u b  r e i m n u i n u g

m m m l  m c m , n t r u m b s v s t , ’ u u u v  u l c v c (  , - u u u u I  I v  tIme Civil t nmgmnme e - rin g t lue lure -sent de - sigum me llunuds. Ic’. u s , ’ u l  g u m u u l u ’ I  u , m , ’ , ,  s l n , , m u l ’ I  tee
I . a h n u m . m t u u r y .  E v i l  umat i aim u m I  1 1 m m  n o n u t  rob systems du ’ternnin e-d av.m u lable in 1978.
th ,ut electrucal cunm u se rvat u mun i w .ns n m - m I  u ze mi.
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8 — 1 4 911 l u - I  41..
Drynhock Waste Treatmeunt Stmm nl y, Jul 1977 , K. I). S,ua,s m t  . 1 . ,  ‘ ‘ I ’ m  umuuuuumu l l y m n a e u u u u  l I m - c u g m u . . I \ u . m u u  ,mmc ,u c h u ’mnm I m u m - uI u. uu m u m , ,  m c
Ab lA0439512 1 , 1 ’ , .  I m n u k ’ ,  B la s t I. , . u ’ I u u u g .  un l ( ‘ l 7 7 , I H .  f u n  c u t t i , ,

‘l’his tec h n i c a l  no te  u bm .uc .mct emizu’ s u. - , us mn - s gcuncr.u t m .m l i u n  ~I ’ ,\u u .u,-,u.,
— the ulny dack envi n , m munmm m’ , n t  u mm u n h ceco n m um e -tuu h s t c c u m t n n u - , u t  m e t h o d s  mu ’ A u . . u u u h u u u m  m , ‘ ‘‘n u mum , was ‘In-’ , m - ! . . p u - .l m u ,  ‘ l c m , - m u m u u  mm , ’ tIn , ’

nu ’move n m u u m t a m u u , a m u t s ,  hle ’ um vy m e t a l s  i r e  f u r i m a r y u n m u u i , i o m , u n . , u u t u .  - mu - mu I mu ,- ,,, ‘Is m u . m ,, uuu m ,’ 5 1 ’ u unnsn - -i m n ’ u u u l  u~ , u m c  I ‘ - u n . , , -  m m  . 1 , 1’s
‘ ru meone t i c a l  and e x l u e - c i m e n t , i l a u n a l y s i s  ‘‘I hm’avv me’t.,I m c c . m u —  s meln j u ’ t, ’,I I ’ ’  I m b . i s t  l ’ ’ ~

- ’ l u . m ’ I u u u g .  m u m - u ,  t I n , ’ ,. x l u b u m s m n ’ n ’
me -nt meth uouls ace presemu ceu l . This ana l ysus iu mdi ru ,t ,- s that ‘ m um 1 , -u ’ m mm l , , - -m uu u I  u - i  tIne c m l ’ . t il e  u u ’ ’ g r  - mu , ,  u , , u m u 1 u u m t n -
snm l f i , i e  pnm ’c i p i t a t i o m m  w ou l,I  (me - a p n m m e -  c a u n d u n h a t e  l u . ,  b u u - . u v y  u I , .  u i . , . ., , - , , s u rnn u m m u m  m u m  m u , ’  I m l , .- strum , m m m c m l  r u - s u s I m m u , m  , m u s s ,
m e - t a b  nemm u va I hu , mt  was ( m l  reu j um i r e -  I m m n t h e ’ n nc sm ’a nm - In , emiub u l u ’ s ’ m ’ I — .umu , h St m I m I , ’  v s  ‘ ‘ I  I Inc s l . u b n  mm m l .. u l s-m -,. I - ‘ m t I n ’ - , l v n n . m u m m u  n c m -—
opmeu,t - v~~uu nusu- t Im. y u . ’ g m . u m m u u , ’ n u  l i mits -‘1 ’t n m m nu z. , m m ’’ ,, s u n l u c , , u m m  m u m - - v  t h m a t

. , , u n , , u n n . , I  m c  , 1 u m m m u m  - 1 . - s u g n u  I i , , m . I u . - s m  s u u m u ,
‘ . 1 , 1’s - 6,’ h u r u u g r . m m  a n  I I  u s ’ .  st e u u g  u u u u - , - m .s m m ,  m i ,

5 — 1 4 9 1  1,- ’. m gnu m m c l  - n m ., I u.s u s  - -m h - n ,  u l i t  n ,s In nt a cc ’ m u , I  n ’ m n u l m ’’I to
Ren l um n t i a , u  o f  fmh u cn l n n e n l  A n r h u m c  Ca lmac  i t y  Due I , ,  Sc , l  u m n m m ’ , u  t , umnut m u m ’  t l n c ’ I I , ,  Is ‘‘I n ’ ’  .1 .  u I  ‘ I  , , 1u l u ’ s  n ‘ ‘ i n s  - 11mm ’ m n ’~ u u u  m m
Dista um ce , Jul I ‘177 , K. Ranker , Al)A046016 g se S .i u n s , ’r  5 x n u m b , ’  u u u , l  ‘~ ‘ ‘ n t ’  e I ’ -  I’ (ems s u m  I, hat -, u u m j , n u t  and

The ne-suits of field testiog pnope’ II anut — actmu .mt , ’ub e,mubm ,’nb ’- (n u uu g ra m - ‘ u  t 1 u u n l
m e - n u t  a u n c b , o m s  a ce  p n c s e n t e ’n i .  A b a r g e  u , m i n , m I uu ’ m of t m e l ml t e s t s
we-ne nun in whic ln 9 x III — no, aunchocs were lure - ni on lnlnsbue m l
into a very soft , moderately sm’nsit iv e  n l . m y e v  s u I t ,  A N 1 . 5
comparison is made hi,’ tw ei’m n the predi rte,b ,umm, b observed bun, In ]— I m u v e s t  u g a t m  u , of  ‘ l i t  e m , . ,  I s  I ‘ ‘ c  S l u m  ( u - I  - S 1 , . . , ,  L ,u m,  l’ n u ’ s s n n r , ’
ing capacities. Thue measumed short—tern, b m o l m h i n g  u . u t u . , m  l I m e s  Sl, ’a,n Il- s n ’ s . Ju l ( 1 7 7 .  I k m . J r . ,  A I u .’, 5 4 4 u I m h

uu l  the-se anchors were 75 to 85% of those pc , ’mimntm ” I - l l u u s  C . u n n s m ’s ui fam l u u n c  ‘ .1  s b u m b m — t o — s l , n c  l u .  u c u ’  S c u m , , -  c u u l u l u - - r —
nen h n m ctiouu in capacity com u lel m u ot he’ .uttm ih u ,,tcub to sedmnu ,—mut I mnu e ’ ,I stu ’amuu lu ’s, ’’. aer,’ mmmve’st m g atm ’ uh . At u l u c  I u u c , . u -n u m  s t a I -
n 1 m o l  u r b a n c e  du m r i og ancho r  petnel  mut t non ,  • hut is tlm ,uu mg h I to ut I In c - n r I . t h u  m u m - c,, gm I i  b e  I ’ .  n .m c m - ., , , ,  h uo se’ u s a b m u m u m  t U ms
cesn u l t  p r i m a r i l y  f r o m  s e n h i m n e n t  u l u s l u m b , a u u c c  m b m m n u m u g  a m m c l u m - c  m u  I y r .  S m m g g m ’ s c c d  u u ; u u ’ u  m m  tug p m u m ’ . b u u r m - y  m a  , , l u t . n  mu m .m aun numumm
key ing. Sediment m ]i s tn m chance luring 1uetielm . mu m u m ,  dune -s b,.nve ,, s, nv,n,’ l u t e  .m r e  u , I  I
al gal f icanut effect on anchor k e y i  u u g  d u s t , , , u n , ’  a u u u b  , ‘ I “I” nub u n g
on t h e  s,’ u I u u u , e m m t  s t r e n g t h  p c m u  I u I c  anul I c e  t r a t  m mm i , h u m s  m u m
m mi i r e n t  e f f e m  t on ,u n c h o r  h o l u l i n g  n l u  u t y  A n e -u  o n a u , u e m n u l , m —  N — I

i ou, i s  made  m u ’  r edur,-  t bue -  r u n m p u  t cml (us’ ( ‘ h u n g  u -, I ’ ’ u m y  buy 20% I muve’s  t i g.m t n o u n  o f  S m  c,, N’’ A 1’1’ I i cnl lu mu l y n n  cc thuamu c ’  f o a m  Rm muu I i  ng
f o r  m n c l m n m r s  i t ,  t h e  I m u l l  - Sys  t e u u u s  — I , In n I  19 7 7 , R .  I . .  A l u n n n h a u g h . J .  H .  K en t ,, , , ,

A I ) A I 4 I ’l’I ‘I
Ann e-Sll e- m i m,’nta I I ovcst  i pat n u n ’ I 1k,’ per I uu r m m u . , m m m  e aun , b

5 — 14 9 2  p r o p e r t i e s  u I  s i . r . n v — . u m u l u l n e - n h  1u u u l v u r m ’ t h m a n u m ’ l a,,m c u u , ,  I m o g  SN ’s’
A M e t a l  bb yub n i d e ’  Bea t  P u m p ,  J u i l  19 7 7 , A .  I. . ‘tcl ’ I , u n t me , t ess i s ,b e ’ s n r , l , c d .  I’ u u l v u u r c t l m . e m u u ’  l u u . u u m u  s t , u u l u u ’ ,l u n c l u d e u l
A l)B1t20555t de , usi t i ea  of 2 . 0  , n u u u l  ~,i .S  1mm 1 .  t l a s l o m e r , c  c o a t u m u g  S y s t m ’nns

T h i s  rep o r t  h e - s c r i b e s  thu ’  .u m m . u l y t i s ’a l  . ,m, mh  e x p m ’ c u m e n t a l  , u m c l n m d e d  n a t a l yc cu l s i l u c o u m e ’ , m m m o i s l u r e c u c m m u g  S m  I u u , u u u , ’  -
w o n k  p e r f o r m e d  on .~ met a l  h y m h c i m l e  h ea l  ylmum ip coine - u’pt . A h u n t y l  — h y p a  l o r m , m m e o p c e m m c — I m y l n a  I m u n  , l uy ~ u .m I ‘ m u . I - u u l  m l , u l m ( m u m ,  u m a t m ’ d
sensitivity analysis and a perbarunaiw e .nmu a l’ n’sms of tIn ,’ metal rnmbhen , yatalyzed uce’thane . mo o n S s m u m , -- u u u c u u u g  urethane , and ,umu

h y d n m u h e  he-at pnump ‘.,‘ne’ mani c , as wni- l I as ., muu ,a l u ,, ( m a o , ,  euf i t  a c r y l i c  emnu  I s  m a u i .  I t ,  a u l u l u  t u u u n u  , .m I u b u r . n t n ’ ’I a I u in u ummmuo ~~.m s h u F u a  I t
s , th csmparah le vapom c,mun 1unesa maui Ineat pumlus . ‘I lne’ me - semI Is a’as imurlu m uhed. Propert lea uu I t I m e  u u - u I  u l u g  ‘.y s t . ‘ u u u s  s u n c l u  em .
of these -  ana l yse-s i nu h l c a t e  t h a t  present  b y knownu anmi a v a i l —  am i bues  i o n , l m , m s  i I c  s t r e m m g tbm , el um nu g at t o n , u u m u p . m u  t , a, ,d w i
.m l u l e  m e t a l h y u h r m u l e s  can he e m l u b o y e u l  to lou I d  a heat pumlm d rive - mm—cal,, ahsom1,t ion are’ also cm ’ 1 mu , c 1, 1 . l xi’, -, im,’n la l

w i t h  p e r f o n m a m u c u ’  c l u a r a c t e n i  St m ’ s  mu m mh l i k e ’  those  u I  a w e b  I —  roofing panels were locate - mb at a su’ .,s I, uucu ’ situ’ , .m ’I csc  ci
designed Vapor cuuumnj mnessisuu system; hnnwever , the metal by— site , and a cold w’l’ath,’m S i t e  , \ I m c n  cs m , u s u u c e  h e n  u - I s  m l  n u t
dnide he’at pump womm l n i not m t present he cost m’l I ‘c’. ye. A m u ’ 2 yr , pecfonm am ,re of the am I u m u . m m m ’s . n , m , I  t l u c  , , l  -u ( V / m ’ I
promising hym h ninhe that comubm l make thus concept cost eh fem — urethane - was r a t e - n i  as emm u~e( be - r ut - ml all three snl , ’ s I < . , m u k -
live sheoumId h,uvu’ a perre-otage ol IuyuIc um gen ~ to activate -nh usgs based atm the I a l n . u m . n t u u n v  I ’ s  Is st n nuw - “I .u u ,e I  .m y z u ’ u h  u n, -

hyn lrinle above- 2%; greaten if the h ym hn mu h c cycle’s slowl y. TIme thane as binst , I I  b owc ,h  b y the  s ,  Iirc,nn’s m id a umcnupn cnm ’—
hydni ,ie should have .n high enth al py of neactioen , preferabl y I uypa l uuun . Am ihesion chara d lerustu ca m, I cumatungs app lu em i to
above 10 ,000 Btui h er pound of hydrogen , hnut it shoul ml have  b n m a m  whi u - lu had bee -un ,mlI u s e - u I  mu , ml egr .u d e ’  I ‘c p e r i u n d s  nip I 9
fairl y low eqmm m b i h n i u m  pressn m ne -s. The- 1m n, ’asm mm e ratio over u l . m y s  prior l u  r o le tumug a p l m l m n . u t m o n  a rc a l s o  r cl u .’I lc .I .

the  te m p e r a t u r e -  mauuge  s h o u l m h  he less t h a n  (0 u P Imnuss ihu l e , N ot i c e a lm l e  l , u s s  of , u m h b s c s i a t i  sal.  oh ,serveuh in  the ’ p a n e l s  inn
The hysteresis cifect shoemld he small , and , funall y, the a ’b , in is the hams  haul hut-en allos.u e,b l u u Iegi.u u I~ f o r  .1 days or
material should be cheap auu ,h p l e u m t i f m m l .  mmm cc prior to noatmung.

N—1493 N-I497
Flow—Induced Vibrations of Three—Dimensiounal Bluff Bodies lie flcchuani zation of Houmsi og Solin I li.mst e Collection , Anug 1977 ,
a Cross Flow; an Annotated Bibluography, limb 1977 , H. 0. C. 2. Ward , 0. L. Camnnuu ,n , ADA 045468
Rail , B. E. Hafen , 0. .1. M eggitt , ADA043918 Increase -uI cast 01 solid waste - hauud l ing and disposal at

Lite -ratnure vu , flow—immm lumceu l vibrations of spheres , Navy Shore Facilities hma s set a high priorit y on dev ebunpmm -nt
sphe-noids , short cy lu u ud e - rs and other tiurec—n h umensional l n l u h f  of  new metheuds  .,nn ] e q u i p m e n t  t h a t  man reduce ex p e n d i t u r e s .
bodies has he-en reviewem h , Information consideremi pertinent One t em lu nuq ume - ,,itcn used to cut costs is to automate labor-
tn the anal ysis anml design, of large submerged cable stn,mc— mnte -ns m ve tasks. De-veb opmeumt “I a mechanized, residential
tnmre - s smmhj ee- t e -m l to clmn rents in th,’ deep ,, uc .um, is nonso h i- housing collection attachment would eliminate the need for
dat e-il anm l presented in an auu iuot ate -d bibliograph y. Of par- manual lo auhers. Retrobitting the attachment t - e -n nus lun g
ticumlar interest is the vortex shedding i ron , a,ud vortex- Navy industrial co ll u ’r l in n vehicles would e-limitmat e’ the need
induced motions ml and forces mn three-dimensional bodies tsr specia lizem i resimie -ntia l cob lertim et , vehicles. A re-fuse
representative - ml hmmoys , sensor package -s and similar cam- attam immemut nn:ns conceived , and a small working mode -h was
pumnents “I mid-ocean arrays. Since very lit t l e  information constructed for stud y. A full-scat,’ attachment was de—
was found that is directl y applicable to analysis au m n l desi gn signed , fahricate - n I , and assembled , and e -tmgiun e - e - ni nng drawings
further research us recoumnie-nde-d. we-re prepared. A used umum i m m strua l refuse tank was mom h uf i ed

as necessary ion installing the attachment , and the comp lete
system was mahora lony-test ,’d.
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N — 14 9 8  immersion m u  a seawater electrolyte - . An experimental heater
Improved Hardware and Techniques far Maintenance - and Repair was fabricated that incorporated known improveme-nms in theof Split-Pip e-Protected Cables , Aug 1977 , H. L. Bnackett W~ cell. The self-contained unit provided 1 ,000 W for nip to 8
R. Tausig, ADA046022 hr. A human factors study was made that identifies heater

The U.S. Navy currentl y maintains and operates numerous configurations for closed—circuit scuba divers.
underwater power and signal cables . Host of these cables
utilize split pipe systems to protect the cable from damage-
in the s u r f  zone and when crossing exposed rocky seal loam . 11-1502
Past experience has shown that the hardware used to in stall Computer Technique- for Calculation of Potential Distribution
the sp lit p ipe- system Sacks the reliability and maintenance— in l’Iuttidielectric Media , Sep 1977 , K. 1. Huan g, B. R.
free operation required fan the life of the-se cables. Based t’Iilner , A. W. llcClai oe , ADA048057aim prevmaos experience with cable- failures , the areas deter- A finite-difference method computer program for calcula-
mined to be in greatest need of investigation are fasteners ting the potential distribution for auc isytemm etric insulatorfo r  ho ld ing  the sp lit pipe halves together , imum obilrzat ion configurations was developed. The program allows the use ofof the pipe , and ca tho dic  p r o t e c t i o n  fo r  the entire System . unequal grid spacings and multi p le dielectric constants. 1mm
This report presents the results of laboratory tests an both addi t ion , methods were developed to detenmine the potentials
prototype and commercially available hardware components of conductors whose potentials are unkncwn , satisf y unknown,
which appeared to be suitable ne-p lacements fan the existing grid boundary conditions , calculate electric flux line
split pupe hardware. Also described is the installation of distributions , and p lot the- field lines by compute -n. The-a 300—ft—long test section of split pipe at Anacapu Island program has the flexibility to solve similar types of pnob—which will be- inspected during a 5 yr period t u m  determine - lens that involve the solution of Lap lace ’s or Poisson ’ s
the long—term performance of selected hardware. equations. Problems that consist of two—dimensuomual gu’o-

metrics can be treated by using a variation of the- axi-
sytnmet r i c  program.11-1499

Cable Strummming Suppression , Se-p 1977. B. E. Hafen , D. J.
lleggitt , ADA047 996 N-l503

This report presents a consolidation of existing data Sh r i n k a b l e Sp lice Covers for Share—to—Shi p Cables , Oct 1977 ,on various devices used to suppress vortex-induced motions P. J. Hearst , A 13A049244
of cables and circular cy linders in the ocean. The types of The sp licing of THOF-400 flexible shore-to-shi p powerdevices discussed herein include “fringe ,” “hair ,” and cable w uth u shrinkable - tubing was investi gated , and tIm e-ribbon flexible famn ungs and helical ridges. In general , sp liced cables were subjected to flexing, water immersion
the available data show that all of timese methods do , in heat cycling, and abrasion. The- conductors were- splicedfart , suppnu’ss vortex-induced vibrations to a greaten an with compression fittings , and these were insulated with
lesser niegre-e. However , because of the diverse ways in heat-shrinkable tubing sp lices. Splice covers made - wm lh
whtch suppression effective -ness has been measureul , mompanu- large heat—shrinkable - po lyohefin tu lnmn g gave satisfactory
sons among different type-s of devuces are diffucull to make. performance , lust properly prepared vulcaumized neoprene
Criteria far such comparisons are- suggested. Relatively few sp lice covers gave better performaoce. An ambient—
measurements of the effects of strmu mm ummng suppression devices temperature—cured pol yure -thamue material showed pnannise as
on the drag of a cable or cy linder have been reported. The- splice coven but has not been sufficientl y developed fanavailable - data indicate that a barge drag penalty unm.ay he t h i s  u se .
inctmnned by use of such devices , nlepem ndin g on the roof i gura—
t i o n  employed .

N-b 504
Expansive Cement Concretes far Naval Const m u ctiom , , Nov 1977 ,N-lS00 J. 11. Keeton , AD A048058

Corrosion Analysis of St. Croux lltum lerwaten Tracking Arrays , Expansion and subsequent shrinkage - characteristics ofSep 1977 , J. F. Jerukuns , AU shrinkage—compensating concrete were determined i n  mesh—
The i ommdutuon of th ree- unulenwater tracking arrays reinforced prisms. The pnisnus we-me cured in fog for 14 days

recovered after exposm m ne of 79 , 129 , and 130 months at and then subjected to drying in either 25%, 50%, on 75%depths of 3,090 ft (940 ml , 1,298 ft (1 ,005 m), and 3,517 ft relative humidity (all at 73F). The concretes we-ne made(1 ,072 m) in the vuc m numty of St. Croix in the 11 .5. Vungun m.-~ u, fomu r different aggrcgate typesu 11) mode -nate qua l ut yIslands w.ms anal yzed . The- arrays were of two different river aggregate , (2) mom lerate - quality limestm ,ne aggregate ,types and were constructed primaril y of carlnon steel. The-ce (3 )  l i ghtweight coarse aggregate - and river sanud , and (4)was lettle’ sug ou l ecant deterior ation of the carbon steel, lightweig ht coarse and fine uggreg.mt e-s. l’laxmm,uo aggregateThis was attru l ,,m t e-u l to lucatertio n afforded by zinc anodes , size was 3/8 in The elferts of the- fo lb owimu g variable - s onzinc—rich paumuts , an,l other coatungo. The amount of hia- expansion and shrinkage we-re ,Ie-termined : amannnt of ce-me-nt,fouli ng lounud n,un the arrays was munh less than that fonm nd On, amount of mei ,ufamcemenmt , prism thickness , anSI relativestructure -s expose -nh near thu snurfare; howe-yen , the amonunt of humidity of shrinkage e-nvironme’ot. Desigmu recmn tms nen dat ion s
fouling present may be sugnifucanut f m u r  o t h e r  s t r u c t u r e s  or 

are- made for use of shninkag e—compensat m umg e-xjman sive non—eu4ui1nment , A procedure for imuspecting stnn m ctures retrieved crete-s in various climatic ace-as.
from the dee-p ocean u s  i n n  l m m n b e m h  as an appe’nmm h i x to thus
report,

N-1505
1977 Inspection of Experimental Marine Piling at Pearl

N -l’l O l Ilanhon , Hawaii , Nuuv (977, T. Roe , ADA04922 9A Se - If—Conetaune -ul Experimental Diver lie -ate -n, Se-In 1977 , S. A. The- cooperative -— , CEI. - . and CEL /— Inmdu strv-tcea n.ed pilesBlack , S. S. Serge-v. A0A047995 at Pearl llarhsm u.cre- inuspecte - ul by a Jiv e - n in A pril 1977.Ire e-swummw unung uhuve -rs work m nm g mm , cold water for extende ,i The me -nam ing coo 1m cnative-t re-atenl l u b e - s  are- performingpe rm nuuhs oh time re-u4uure .u seif—ro ntam ned , m m  live - he-at sou rce satisfactorily as ire m.uoy Il l. - anud CELl I r n n l u s t , y - t r c a t e m hto mam u mlaun them, - phys i otn g, ca l thermal eu 1 ,,mlm hrm ,mm . Pre— 
p ile - s. These (‘m l m’ s were- impn m’ g r u a tenh with either n ccu , suutevuousl y, the anee lerat ed neactuoun of magnes m nmm wmt h seawater cnnt .nm niumg a to xnc additive , .u solution containin g tan , t ,u a ucwas shmuann t u ,  he a sumitab le heat source bun diving app l ica- compounds , un a nlmm ui l t reatment.

tio n us , The- magnesium heat n u l l  was configured as a short—
tu r ,,,i te -mI battery with abte n ueate cbectro.l, ’s of magae sunmm and
st,’,’l sp an - cm] closely tinge -them; the unfit is activated by
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N - 1 5 0 6  1- 1510
Ma i n t e m u a m u r e  Test  imug  of  S .mvy  ti um n l e n g r o u m u n h  H i g h  V - I  l ug e C . , b m l e - s  A t t a m n u — R e s i s i a n t  h a l  I s ;  Exp l o s i v e  T e s t s . Sc, 1m b ~ , - -
S u m s  1977 , 2 .  L .  Brooks , C . 8. B e c k , A I 1 A i J49 .~’u~ dde- I t o , A13bl u 2 ~m 4 L

Methods  of  t e s t  m u g  In u g h  v o l t  .ugc  n u m m u l r  n mu rn , unn l  c a b l e  w e r e  T h i s  s t u d y  v i a  des ig u u e - d  ma . l e - t e r m m  me i t  - u l l a m  I. -
in v l ’s t  m g . n t . ’ u l  mu orubec to fu nu l a,, dIe’,, - ‘:mv e to the DC c e s u s c a a t  w a l l s  t h a t  e x t u i b i r , good d c m n i a l  t m v , - v wh e n  sul , —
h u g h — p o l e - n t  m a  I I I u u — p uu t  I te - t t - ‘ m u m b l e  nsa i m u t  , - , , . , m , c ,  m u s t  m n g  - j m . c t e m l  m u -  h a n d —  aund pow-en— tool a t  l a c k s  can p u - u u l u u u -c s i n , ,  I a n

‘ Tfne s e a r c h  f u r  snuch  u n m ’t lm od  p c u , , , ’ . l n n u u t l c s s , I m o a e v e r ,  The- d r , u i a l  I j une - s  w’b ,e rn s u b j e c t e d  to attack l v  esp l o s  us e s. 1w, , , - I
1,r ,nhl ems of u s u m u g  the  DC In u — 1 n u ,  I t e s t  a r e  ‘ I n s c u s s e d , ammul  a t Ine -  u, , u l l  c o n c ep t s  t e s t e d  cc v- based mm m o n t a c — l . l l e d , S — m n .

‘ re - can n o ,e-uu , i e ,h 1 c r  .- ed ur e  of t e s t u m ’ L ~~ l~~e-s’’ ,  I c l  - 1, ,  addition , (200—u,,,,, - n nu l l  r , ’t e -  m a s o n r y  un i t s  a m  t I  I O O m , nuuu 4-  m n ,  3 s t e - c l  —
a new - m e t h o d  of  l o c a t i n g  c u l l ’  i . m m u  I t s  is  I , . ., n i l m e d , u m u u b  f m b e r — n c - i , m f o ” u - ,.ul c o n c r e i m  bac k u m u g .  Onne (mad u c u m u l u u c n - u n g  b a r s
renon , me -nmbeuh .  in each c o n e ;  t h e  ot h er  had nun c c i  , , f , uc s  u n u g  u ’ .nc s , b u t  had  a

l — l / 2 - u n .  no .  In emu 1 , , mmu d emb s t e -e l  g r a t i n g  emf , edm le d i n  the
h a c k u m u g .  TIme t l u m r d  concept  c o n s i s t e d  i l  n i n e  l a y e r s  of

N 1507 3 / i — i n ,  p l ywo od m n t e n l u n - d u b e d  a u t h  e ig l u l  I a y c c s  n u b  I l -g a g e
So l i d  u n u s l e  Source -  S e p a r a t i o n  E x p e ’ c n m u n e n t , NC B C , P a r t  H mm e- s t e e l  p l . m t c .  The c u l l s  tested i,,n u l d e m n u a l  t u n e s  of o m u l y  5 t o
ne -me , Dec 1977 , C.  3 , War d , Ii , Ni . u l u l l e m  ADu\I .I 5088; 12 m m when c o l l u s i v e -  a t t a c k s  w e - c , .  u sed . - ‘ u , u l -  m u m - I  to 2 5 —  t o

R e c e n t l y p r u n n u o  l g a t u ’ u l  EPA g u m i m l e- In ,,,-s atm s o l i d  w a s t e  30—mi  n (en ia t u nm ’s mum h a n d —  . m ,, , m I” -~~c-’ m -  t o o l  t l  .u u ks  -
source  se lnamat  inn , , , nand ;e I , , c v  ‘ u n  Fed e r a l  a g e - t u n i c s , have
p laced a h i gh p c u  .‘~ ‘ it1’ 00 the teat and evaluation ‘-I alter—
n a t i v e  a p p r o a c h e s  ammu l  of adu l itional cu u sts a t t r i b u t a b l e  t u  1-1511
source separation. A 4—mo—long test at the- Naval Con— Tummume l imug m u n i c h  d o u m t n s l l , ’.u St r ess Vases , Dec 1977 , H .  J .
st r u n t i o n  B a t t a l i o n  C e n t e r , P o r t  Hune -neme , C a l n f , c , u l l e u l  f o r  O u h e l l s , A D A l ,5I .nS’ ~b a s e — w u d e -  v o l u m u m l u r y  s ou r c e -  s e p a r a t i o n  of s o l ,d  w a s t e ’ i n t o  This  r e 1 ,., desc m i t e , ,  a c . u u u u  m I - I  h -u h a r u l  r u - u i  t u n n n e l i u u g
tn., , r a t e - g o n i e - s  d u n u u n g 1976 .  The l e s t  a-as o r i e n t e d  t o w a r d  t l m a t  uses c o n t n , u l l e - u l  m l  m e s s  o .n ; c s  t o  f r a c t n m m - e  r a n k .  T e s t s
w a s t e  he - a t  r ecove ry  I n a u n  the c o m h m m s t i b b e s  ( f o r  s t e a m  gene -ra  w i t h  hi g in e s p b o s i u . . nr l u a r g , .s t c - m u m n n s t n a t e m l  I l , ,  f e a s i b i l i ty  ‘i t
lion) w h i c h , a l t h oug h a t odds w u t h  the EPA g u i d e l i n e s  f o r  t Ine -  concep t , bnu l  I u l l u u w ’ - u m , m u ’ s t a  n . m ’. I u  an e l e c t n o l m v d n a u l m c
sou rce  s e p a r a t i o n , us  mm ,  t he best  i n t e r e s t  of emuergy  c a n s e r -  s t ress  wave son r u e  were  uns  m u , c e s s f u l  Develo pment  of a
v u t i o u n  s u n c e  Navy shore f a c i l i t i e s  t y l u n u a l l y use s t e a m  Ion  r e p e a t a b l e  s t r e s s  wave  s , , u c c e  u s u c u n . s s - n r 5  to  I l u c  success  of
hase  h e a t u m u g  needs ,  C o n s i d e r e d  a summ c e ss fu n l t e s t , i n d i r a —  the  co ncept . E x t r ; u 1 u u , l a t  m , u m , , .  u - I  m e - s m - h a t - a  m m ,- . u u u  a t, ’  that the-
t i ng the w o r k a b i l i t y  and r o s t - e b l n ’u m i v e -n e s s  of s o u r c e -  sep- concept c o u l d  reduce the  a p e - c u b i c  e n e r g y  r e q u i r e - m e - r u t s  f o r
or a t i o n ,  i t  g e n e r a t e d  a l a r g e  amount  of i n u f o r m a t i o n  an t he  haru l  rock t u n m u e l e , m g  b y an oc ’I m ’r of u , ,: u g u u u t u d e -  compace u l  to
v a r i o u s  t e c h n i c a l , cas t  and h u m a n  b ; m r t , u e s  a s s o c i a t e d  w i t h  p r e s e n t  t u n n e l  b a r i n g  x u a c h m , u m - s , .
Su , , n n c e  sep a r a t i o n .

N — I S  12
5— 1508 l I e - a t — A c t i v a t e d  A l u r n u  Sv s t cn u  l a m  R a u l n o a d  B o x c a r s  C a n n i ’ u m u g
A t t a c k B e s i s t a o t  W a l l s ;  P r e l i r n i m m a r y  Tests , Dec 19 7 7 , R .  2 .  Exp l o s i v e s , Dec 1977 , J .  L .  Brooks , AD A 05 18i8
Ode- l b . uinDBO 24 SO8L An a l a r m  sy s t e m  concept  desi gumed to a l e r t  t r a i n  o p e r a -

E i g ht  d i f f e r e n t  concep ts  for  a t t a c k — r e s i s t a n t  w a l l s  t a r s  of e x c e s s i v e  h e a t i m u g  of au iy of the  w h e e l s  of a b o x c a r
m,cre r o n c e u v e m b  aru d ana l yze - m i  in an e l f o r t  to d e - t e n m i r n c  I ,m den  w it h  tui gln—euc çmto sive s has bee -ma u Se -y e- loped. TIme - exce—
nue - t ho ,ia f o r  e s t m m a t m n g  ‘b e n i a b  t u n e - s .  In  a d d i t i o n  to  a c t i n g  ss,ye- he - a t  was d e t e r m i n e d  to he- c a u s e - m I  Im y f r i c t i o n  be tween a
as st n m u c t u r a l  cu munpanen t s , t he- w a l l s  we -re  m u t e - n u d e - I to  p rov ide -  wheel  and b r a k e  shoe t h a t  does not  1urape c l y r e l e a s e  w h i l e
d e n i a l  t u n e s  of 20 to 30 n m a g a i n s t  pen us tratunun by a deter- the tma ,o is in notion , The- alarm system consists of heat
n n m m u e m l  g r o m u p  o f a t t a c k e r s  w i t h  humid , Imowen , a,u , l  b u r n i n g sensors  t h a t  ace l o c a t e d  on the  boxca r  above each w h e e l ,
tools. The amual ysis included estimate -s of denial time , These are- wined m u an alu nrm transmitte r mounted near tIme top
costs , weight , and thickness mui r each concept, The thcee of the boxca r, This concep t  r equ i r e s  t l n a t  each  boxcar  lad e , i
best  cunncep t s , s e l e c t e d  on the -  b a s i s  of nua x ummnm denial tume with high explosvues be o u t f i t t e d  w i t h  t h e  s e u u s , ’ r s  and a
and miumimum cost , w e - ighnt , annl t lm i ckn e - s r , , we re then  s u b j e c t e d  t r a n s m i t t e r .  A r e c e i v i n g  sy s t e m  iv  t l ue u m l o ca t ed  n u n
to n i n u n u m l a t e m b  a t t - , r k s . Concep t s  I anub  2 ( w i t h  m e a s u r e d  train caboose to decode the alarm sugmuals , iub en t,f v the
denial tunes of 27.25 and 35.21 mis , respectively) were boxcar , and sound tIme - a l a r m .  The sys tem (n a n . l w a r e . t e s ts .
similar 200—nun - ( 8 — i n , - )  t h i c k  conc re t e  n n a s a n r y  u n i t s  and and e v a l n m a t i o n  a re  d e s r n i b n e d .
100 nan (4 i n . )  of s t e e l — f i b e r - r e i n f o r c e d  concre te  h a c k i n g .
Conce pt I had a no .  8 r e i n f o r c i n g  ban  and m a c t a r  f i l l i n g  in
each corel Concept 2 had expanded steel gratin g in the 5—1513
backing. Concept 6 (the thirul concept chosen) had a deoial Acoustic Retc i es al of Seafloor Ce-ste -clinics.. Dec 1977 , II -
time of 26.7 n i n a  and consiste ,l of nine layers of 3/4—in Lee- , H .  J .  M a b b o y ,  A0A050884
p l ywoom b a l t e - m n m a t e , l  be tween c i g b mt l a y e r s  a l  ID-gage  s teel  A n o u s t i n  p r o f i l i n g  us  a ra~ u d  a nd r m i . - I m v e l y  m ’ c u s n o m m c a l
p l a t e . R e a s o n a b l e  e s t i m a t e s  cau n be o b t a i m u e d  by eu c t r a p o l a —  means  of o b t a i n i n g  u u m m u s m , l e c . i l u l e  m u , I n , u n . n t  mum a l m o u t  l a r g e
t i f f  d a t a  f r o m  e x u s t i e n g  text s to e s t i m a t e  d e n i a l  t i m e - s  f o r  a r e a s - ,, I the s e a f l o o r  , , \ c , , , u a t , m  n i a t a  r a m ,  I ’m ’  q u m a ’ u m i f u e d , and
w i l l s ,  F u r t h e r  s tud y u s  nm eed e-d un t h e  p o s s i b l e  muse of  b a s i c  t h e o r y  s n u g g e s t s  t l u a  t m l , , s,’ u l a t a  m m n n . o r I ’ c r . n t e  s e a f l u , , - r
explo sives I’ ,r producing pensanu -passabb ,- spe -nings in the-ne physical pa ranuen e c s similar to t h u ’ s m s  mused I’y geotechnu,cal
types  u i  w a l l s .  e n g u n e - e m s  in  f o m u m u d a t m o n  a t ud  a n c l m u u r u l . s i g n .  Th i s  r epor t

summarize -s the basic . uu u - u u s  I ,, reh l em - t , amm t hm e en ies mod re-
vue - s’s earlier lie - Id e l i - - c Ia to qumant I.m t u v c l v  c i a u . s m l ’ , the

11—1509 s e, , I loo r  w i th  a c a n m s t u c s .  i t  appears that sm’ . h m n u , ’ m u l  d e n s i ty
Assessment “I  V a r i o u s  C u n a s t r u m c t i a m m a l  7 t a m e n n a l s  as  Armor  h u m  r an  be n e - a s m u n e d  u l t h  am,  ac c n ’ ,u,v m m  a g’ of .uhout 110%, This
P r o t e - u- t n u u g  LOS S luone  F a c i l i t  m es tu pos c- n l  t . .  Small—Arms Fire in 15m m leads I,, sedunment class ul ic -al inn un tu , at beast lx.-
(17 ) ,  Dec 1977 , I, B I. u ’ cma n , ,1UB 0 2 51J 74 L s . m t c g u , n u m  s .  s .m u m d and c t . u v .  b . x p e c i n m e n t i n  to l a t e  have  not

T h u s  r , - p , u .c t  vc r ’,, , a i i ,  q uua r m t i l v u u m g  t h e  m i n i m u m  t h i c k —  h aul  s m m h h m n i e m n t  n o i m l r o l  u t  -h y s m c a l  samp l i n g  u c l a t u v e -  t o
messes anni corresponding 5, u g ln ts and mo sms per nqnmare font acoustic tes tmn g , and greater accuracies may be pass l u I m  -— of ourfam e’ are-a rem lu i red ‘‘ I var u omm s l uu n nuu gm’uue o us and nom The potent ial for ind in u’ , I l y m e a s u r i ng sh u ’ a r  w,,c m ye -b c, tv
p o s u t u ’  a rmors  tm , ~I - m m - I l u u g l u — v c l n c i t y ,  I u m ’ .— sass  h a l l u s t u c  and dm rect ly unbn ’nrmng shear s t r c m m g t h  u s  e x p l o r e d  and  m e - —
, u , u m u u u l s  f i r e d  a t  -e 0 0 m m  m , . m  I 2 5 — y m l  c a u n g e -  - T h m m s  • the - structural jecteul fu r Ihr t hu- ct t e r m ,  SI nn ’ ,u r  i m , f o , ’nm. mm m u , , ,  is m’, u m m  t m  u s c u l
u’m u g m m u n ’ c r  ~~ n s e - I , ’ ’  I re lat uve - l y I ’s— c os t m a t e r i a l s  ( m e t a l l u n  , in ,m cnm i s t i n  ‘ l i l a  bunt  i s  l ’mO , - u n , n b l  t o  I’. ’ m e - a s u r e u l .  S h e - m r
pv l u .’u n~’ m n m  a n ,h 0 u s$ , an t m o u r  u u , i c  l m u ’ m , n , , ’ I  . , l l m c )  I on  ,nse i s  s t r e u u g t b m  can , u n u n d o - , c-us, ’, - , t u e d e uinuu ” u I freun , a, , ‘ mns m n c - u L  lv
smuch c,nnstr,act m on. ut u , ’ ,u s um cemh drumon It- ‘ I n t o  - m l n lu-u i c o r e - s  n r c  a s ’ au  l a b l , - b ,a m

c a l m  I ’ m m c i  an - F u r t  b u r r  wu nk u s  cr m om t n , ’mm , l r ’b  to  d e t e r m i n e  I hi’
t r u m , ’ a r c m u n . m u y  - .  I m m , ’ u a t u r  m r , u s u , r , ’ n c , , ; v -  n m , -  I t o  I, sc lo jm q a a n —

N — I S O ’ S  - C l , , ’ . n m f , m ’ . I  re-p u-ri , liar i b i S . - 51501 35041, t u t a t n v r  a C o u s t n ~ s y s t e m s  t c. s . m l u s l y  ‘m , , s s t u n ’ m - u l m  mu sm ’afl ,n nur
g m’u n m eu b u ,, mc m l  e-nguncermn g .
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5-1514 5- 1517
Earthwork Construction in Support of a Marine Amphibious Analysis of Chamberlin Flat Plate Solar Collector Us ing
Force — A Case Study, Jan 1978 , P. s, Spr ings tan , ADA050797 National Bureau of Staundards Test Trite -n a , May 1978 , E. R.

A Marine Amphibious Force (flAP) level Marine Air/Ground Durlak , ADA0542 15
Task Force (fIAGTF) will generate multiple , large—scale Test results are presented for a t l a t  pl a te , s ing le
horizontal construction projects totaling thousands of cubic glazed solar collector tested in ascordunce with the
yards of earthwork, Even with Naval Construction Force National Bureau of Standards test m ite -m u. A description
(NCF) suppor t , a landing force commander nay be confronted of the test apparatus amid instrummuentatuon is given. A graph
with simultaneous critical earthwork requirements that would of solar collector efficiency is presented. There was gasul
exceed the engineering capabilit y of the flAP . A hypotheti— agreement between test results amid data taken fconm the
cal earthwork construction case is defined by a set of manufacturer ’ s brochure.
limiting assimmumptions. Within the boundaries set by these
anuumptions , facility construction activity estimates are
calculated arid arrow networks are- drafted, The Critica l 8— 1518
Path Method (CPM) is utilized to predict project earliest Optimum Dynamic Desi gn of Non lienear Plates Under Blunt
finish dates and resource allocat ion. The- presented data Loading, M a r 1978 , 3. 1-1. Ferritto , ADAOSS 6 OI
(networks , resource  requi ren m emuts u p r o j e c t  d u r a t i o n s , et c . )  A c o m p u t e r  p r o g r a m  was developed to de te rmine  the
w i l l  be of use to re - searchers  and p l a n n e r s  in the area of a p p r o x i m a t e  n o n l i n e a r  d y n a m i c  response uuf  p l a t e s  s u b j e c t e d
amphibious logistic support. Specific Initial Operating to blast pressure l o a d i n g .  G i v e n  the exp los ive lu a c a m e t e n s
CapabilIty dates for facilities will aacy with operational and geometry of the plate , chIc progranu computes the bl a st
requirements; thus , a ge-m e-cal discussion of the projections envuconn’ent and the structural resistance - n nass , and stiff-
was substituted in lieu of specific conclusions of whether ness of the p late am ud solve-s for the dynamic response. The
facility constructj oum was in luarc with tactical and opera- program contains optimizatio n subroutines that provide for
tiommal requirements, automatic optimu mnu design of least-cost p lates. The program

will assist eng ineers ir the desi gn and .emualy’s .s of blu m s i
doors that are inteund ed to cn uuta mn the effects of accidental

1— 1515 explosions. The- re-port give-s a user ’ s gm u ide - and sample -
Long—Term Stness-Struiu Behavior of a Seafloor Soil , Feb problems aith data input aid program output .
1978 , P. J. ‘.‘a l e -mut , A13A033506 -

A culcareous deep-sea sail from the central Caribbean
w,s subjected to a series of consolidation , triaxial shear , N’ lSl g
and triaxi .ml shear creep tests to determine its response- to Power System Simum lator, A 1nr 1978 , K . 1 . Ibuang. AluAt)S ,e i,7,,
loadings of engineering interest. The soil , classified as A power systems sim ulat or (I’SS) that comm be- paranmetmi-
an inorganic silt , tended to densify during transport , rall y prognannmed to simulate the - ele ctri s.u I m u ’ ,u,usj e-nt pen-
Compression index C is 0.80; empirical terrestrial enugi— formnance of a medium—sized pow-er system .umud its elemental
neerung correlations between C anub other easil y and rapidl y components is dm ’smc ihe ml , It emp liuy s analog circuit modules
measured index parameters may °be in error by 30%. No sug- to achieve sim ub a lmon. Once pru agnan mmmed , thme a,ualcg computer
nifinant crushing of the hollow fonaminifera tests (shells) can be used to test tfue- system Ic- c transun-rut s , load
comprising the coarse—size - fractio n of the sediment was response , etc., by -..nryuu ,g the- parame ters ut  the nuo,lule-s.
noted in the- consolidation tests up to stresses of 1 ,530 kPa The input anmi output te - m ununals u’ lIne - se unodum l es are inter-
(32,000 psf). This coarse—sized fnactiom n does , however , connected according I - u a s ugmm.ul l o w  diagram u - I the selected
undergo si gnificant rrmashing if material finer than 0.43 nun power system to firm a s uum u , m l .u t m - -I vma’en system. II -m simu
is ne-unmoved , suggesting that the fine—sized fraction dist n ib— laced transient is u muju -r t ,’I into am , un punt terminal of the
u tes  loads  on the coarse—sized test ( s h e l l )  s u r f a c e s .  Gra in  s i m u l a t e d  power sys tem . d u f f e m e - n u t  t ra n s i e u n t  response-s w i l l
crushing may be partl y responsible - far the curved failure - appear on the te -mm i n a 1 s of each module sumultaoesusly ,
envelope developed from the tniaxial shear tests. Fan These response -s can be- nec,arded for use- in tm - ,,05icnt analy-
spec imens  c o n s o l i d a t e d  up to 30 kPa (4 p s i )  the  ang le  of s i n .  The o u m t p u t  of each ,  ma , l u ( e ’  ran  a l s o  be- me - ad  t h r o u g h  am ,
i n t e r n a l  f r i c t i o n  of the c a l c ar e cuu , ,  ooze is 0 .60 rod (34 ou tpu t  me -ten  on the f r - a n m t  p a m i e l .  B e - n u d e - s  the  t r a n s i e n t
d e g ) ;  spec imens  c o n s o l i d a t e -n h  tu ,  g r e a t e r  p r e s s u r e s  de sc r i be  a s i m u l a t m o t u m t h c  PSS r an  l u -  used f a r  s t u d ying electrical
f l a t t e n i n g  of the  f a i l u r e  e n v e l o p e -  to 0 .49  rad (28 d e g ) ,  s tu ’ad y -n l , a t e  p r o b l e m s  a t  v a c u o u s  AC f r e q u e m u c  m e n .  A u l e f u m m u t e
Truaxia l shear creep tests irudurate that creep failure - i n  advamm tage of t Ine -  a n a l o g  s m , , u , u l . n t , , , m ,  is t h a t  V o l t a g e s  aumd
t h is  soi l is not  a a i g o i f i c a m u t  eng i n e e - n i m u g  p r o b l e m .  The - currents can he recorded with ‘uu c i c - c s  or o su  u l u u ’ s u - u p e s  a t  .n n~d ,u ta  sugges t  t h a t  m a t e r i a l  c o n s o l i d a t e - u I  t o  hi g ln er  stress p oint in the - system.
l eve l s  t h a n  t hose  used here -  (“ 100 k P u )  a n n I  t h en  s h e a r
loa ded u n m l m a i n n e d  w i l l  d e v e l op  f a i l u r e  s t r . u i n n s  a t  s t r e s s
levels Ness tItan 80% of t n h m , m t — I c r m  f a i l , , r e  s I n e - s O  l e v e l s .  N - 1 4 . u O

I m r  ‘ l ’ - u m u m u g  S y s t e m  I - - u t’bcean Comust mactm ‘ u , u  t s e r ’ s On uni t ,
Apr  1978 , 1 . ‘I, , b l t , u ,  un ,

N— 1 5 1 6  The ma ’bu b a r  n c m u g  - - v s  m m ’u ~u u s  ,n r c m n s . m l m  I c , mu l l ,  I n - u
H e - p o u r  Sys tem for Da me.a g enl  I, u .it im,us an Navy An t e -n s a  Towem i , m o s r m m u g  s u i t ’ ’,,, Ion i u ~~ i m  0 ot  o em p o n t n m n u t ’ . r h u s  documne ni t
F l .  I , ‘lan 19 78 . t .  K Schwab, , B. V . I I r m s k , ’ , ADA OO 3SO7 uh m s, r u l u m ’s onoulmu l a n  mu,,, m m , , m -  u - - n u I . .  mu , ’ m , t s , - , , u t H , , , ’s nua u t u l e - n a , i c’e

A s e - c u e - c  of “pu ’0 ’ c o a t u l u g  sys tn ’ms  (some su , l v u ’ n t — h a s e d  c c - c u ,  r, - n, ’ -, r m - , anud ulm ’ %u cubes s u ’ t  ,- , n  m u  i -  ‘ v u , , ,  - I . .uu ni n g
a nd some - u u n . u t . ’ u — m - n u m u l s i s . u . ) ami d an alkyd c o a t i n g  systeo n were  , , , , I u u u m . c m .  - m r .  - - ‘ m r  u~~~,, t , - - , , t - m l u L s ) u  u — - m ’c,,-I mm,.. u m m u g  I . ,

ann s t . - , ~ I I u , e m u n ’ I s  t ’ a I m n i n l n u c a l  e n v i r o n m n e - n t  fu m r  use 1 m m  sam,, i I ‘ ‘c ,, m , m , s s  m e - n u m b n - nun ’’, S’,’ 5 am I I , , ’ l o ll en I’
n n - ) u . n m r ‘u l ‘ I , m , u u n g - ul u ,,, n t u m n g , ,  on a n t e m l u n a l o w e r s ,  l , a buc atot ’’b’ ‘l u u ’ svst eu mu ,.um 1,u.,, cm, t . , h ’ ~~- - u .  - I  m m ,  I - , , ,  m n m l t n — p c u i  on- . ; n u n p —
b ’ ’ ’ e u m l n t u g  t e s t s  s - ’ -e , ’ co n d n m c t e n h  (me - lore-  a n d  after e x p u u s u r e . ,,,c mum s l ,r I , ’ r  I ’ -  fur, l i l t. - sl u u l’I’ . t - u n  m u - I  S I , , ,u g e  um - - ‘u -I,
l I n e n ’  u , u m m - I m m b a t e  u~ m a t n c n g  re 1uair taste -ms s-cr’- a p p l i ed  on a him, Iu ’ .’ u l c , m u u l  ,, o n mu mt , , - — . an m , u ,  I uu u r , . u u u , I I  - c . .~~1 ’ u ’ h I  u ’ I
I , , u ,lu .‘ o t e ’ r u . , c  m t  San I n u r o l a s  Islan .l , :nu ,,l a larger espemuoc uil 1/ u n — i n ,  a l l  -r h’c u ’ ..m u~ u . t u m u r  u r e t h a n e  I u ,,o , rca - ring 1mm , ,  u s .
u u ’ u u u g  t w . ,  surface hnrm p.unatmo ns au ,uh Ha c o . u t n n g  SVSI ‘n,,, ‘n an 4 , 800 h I  ‘ ‘I  I - u . , , I ’  - I  m v- I -j o , anud h - - u u c  j m u ) _ ~~h ‘ , u i , I u . c I 1 ,  a n u b m - c s  -
atut ,’murua I ,m, ,utmr ,nen a n t  u n u t  ate -ni i t  t h u  P a c u f  m u  f l m s s u l r ’  A n a l y s i s’ . I Ih,- s~~sI, ’u m u s h - u m,-c,l tI,., t a - s’ mursn , ,mm and
8 nigu ’ , Pc ,u n t  M mmgn i , I i i ,  f o n n i a , C m l  mu g s y s t e m s  a r e  - m I s s  5 5 5 1 m m  s t r e s s e s  m um it, e l b a ’  m a I m - u  ace m - , . ( n - u , u  - . S, ’ m , ,  m I ca’,’ I~’
I - u , ,  g — or have bee -n — expose -nh  i n  -u l , m l u u u c n l u , r v  s u I t  s lmr a s’  wave -  cx ,  , I . n t u r u n u . f l u - r u n g  I n n , , ’  I u u n , , ’ s  ‘ I I ’ - - ’ ’ -  I , .  11, 000 lb

I R e s u , b t s  ‘ ‘ I  n I l  these - sl,, u I, cs a t e -  u I , - ’ - u m m l , e u l  ,n  t h u s  are p r u - l m m m m ’ .h m r  a l l  ve ssels mu, s,., 5 1 , 1 ’  m , ’ m c b u  I u - - , , ” , .i
- smmg gest eml moon mug - I c .  u go I m r o m c d u u r r  u s  u nun I ’ . I , ’ ,)  -
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N n ’, u r s l u u u r m ’  I m u ’ , u u b u u m n g  I u I n u u u n l u u g v  I I  , ‘ i u ’ l u u h m m m m u ’ m , I  , l u m m u  m I l d  4 . 8 .  u \ u u . n u . u l u ,, I s l u m , , )  S lu l  m l  lm u 1 u c  u u s  I~ ’ I i c m u m  ‘ ‘ I  J o m l m ’  19 7 7  a m m u l  ,\ l u r u  I
) . n u n s m g ,  . \ I t \ t ’ ’, ’ ’ - , l  ‘l i i , ~ ‘‘I ’ I ’ b i b i , In , H -  T a u n s u g ,  H .  I. . I t u . u u l c u - I t , AlJ A l lhO l2:l

u . , l u l e - s  m u , I  F l ’ ’ ’ 1  n u n u ’ s  t l n . mt  i u . n  ~ ,- , ‘ ,, . m - 1 k m , ’  , ,n ’ ,u r s l  u , . c , - , , m , u  I ‘rh un’ I ‘n . .  Wavy m , u u u , ’ u ,  I ly ’  n n , , n n t u i . u  I n ’ . n , , ,  I - u ~ u m - r u m , - s  n n n m m , ’ r , u u s
, , u u m ’I  u’ u ’ u u u ’ ‘ m l . , ‘ u ’  m n s  - I I n ’, ,  h _ m n I b n , ’ u ’ , m m u s  ‘ n ’ ’ I ‘ I - n u n u , n g u ’  I c n n  I u y ’ u l m  - ‘ — u u m m , l u ’ , s , , i , - m  ) u u u m . m ’ u  a n n u l  s u g m u . n I u n b -  I ‘ s .  l u s t  ,, f  t Ime s ’ , - ,

u lv m, . u m m m  I m u ’  s . un , I  . m , u u ( n , , ,  u - m u m g ’ . l I , m s  u’ u ’ ( u ’ u m  t , I u s , u u u s s  , c -s  t I n e  n i t i  I m u ’ ,- s 1u l  i t  ‘ u 1 , , -  s \ m . I n - n s s  t u n  1 c m ’ , u I I , ’  u i l l , -  I m ontn ’ l . n u u u - n c u -
— .
.

~ 

t e n ’ h n m u o l m m gv I u . u s , - , u - u n ’ s ,  u S  I n n  ‘ I  u ’ s , 0 uu u u u u l  , u ) ’ u u ’ n t  , ‘ , u , ’ _ n l u l u u u l t o m l u  it i  I l n m  n , u n b -, m m , ’  _ u , m u l oh  u , - m u , m - ’.s . s u m u g  ,-~~j ’ m , s m - , l u m  6’. ‘ ‘ ‘ n I  I r s .
t c e u n c ’ h n m n g  e u l u m p n u e m u l  I ‘ u u ’ p m ’ r u  i , n m u  i i i  s u , , ,  I , c u - u  k , . u u u n l u c , .  m l  . I ’ , ,s I  ‘u ( u m - r m m ’ u u u n - lu .us  s h n m , w m m  t l n , , t  ( h u e -  l u . , c , l u , , u u , ’ un s m - u I  i, m u m s t a l l
I t a I sn ru u- n u -u. s t I , .  si,, I - — u .  I — I I ,, ‘ — n c  i i m u a I I ‘ ‘ p u ’ r m l u ’ -  m m . ,  I t h m ~ ~ I ’ I u I ~ b e -  sy’ s m , ‘ , , m  I - m u  lu’  t I n , ’  cm ’ I e e l ,  u I m t5’ . u u m , I mu., , u t , - , , . u m , , n —
t r e m n u ’ b n u m n g  m u . m u ~~u ’ ) ’  1 5.  l I n u s  ~t u \ u .  ~i ut- n t - ‘ m u  . m u h u I , m ’ ss, ’s s t u b ’ ,’ h u m ’ f u , ’ u ’ u , ~ u , ’ m u I I nns m n - - 1 n u , r , ’ . I t u . r  I b m , ’  I , l u  oh  t b , ,  n a h , b m ’ s .  8 . ns , ’mh

-
; 1 t n e u m u b m m u u g  mu, , u I , , u m u n s n ,  m m , , h  ‘ u - s mmmc u , - t u s u - l , ’ r  t ( m u ’  m I n I  I ’ u u m , m u  b u n ’’ m u ~‘m ’ ’ s u ’ ’ ’ u ’  . u-x 1uu -r  u m ’ m u u n ’  S t I n  n a b , I , ’  I n ,  b m u r , ’ s _ t I n , -  , m u ’ u s  ‘ l u - I , ’ , —

I n  - , u u I - I ’ ’ ’  t n u n  t I m m u .  I ’ ’ ~ l - u ~ u m u n n  nu u u , l e r  , - m l , ’ ,  . (,,,, ,,,,,,, un u u u c ,  I t m  I uc , u ,  g c u ’ . n t n ’ s t  u - - b of  m u u s ’ m - v i  u g a t m a m u  an,- f a s t  e , , c r
‘n , , ’ u u u  l u u u u g  ,‘ uum n~~ m - p  t s ( u , m l u  I , , - , - ,  u u - l u ’ m n t  1 m m ’ ’I u .  .m p p b , u  . n l u ) u ’ t , ,  t l u m  I . , ,  I u u u l n l n m u g  11 m m ’ s1nl  u t  ‘‘(‘~

‘ h.m l s’r’ s I o u - t I , ,  r , u nm umnc ,Im u I u i - u i  m u - m m
‘u n I v ’ s mm ’ , ’ - i s ,  ‘m l l I m e  I I ’ , - . ,um ,d u , m l l u , ” I u ,  l u r m m t n ’ u t m , u m m  I , u r  t I u c  e m u t i r e  s y s t m ’m o .

I l l  l’he li .). l Ivy , u,, , l u _ m m , , ,  m l  t , u t ,, b u m u n g  s ’ i t ,  -,,, uu ’ . m u g  A s a u - a u  II , CLI. l,- st,’,b pru .m . I c -I’ ~ ’ , m , u ml  , u u , , u n u , - m n  a l l y  as’a,  l . m h m ( m ’
u .,rl uu u (c , , u l t r n ’, , , , , ,  I , , , t I m  h u m n n t , u l i m , , u s )  n u n u l u n a r , - t h I n ’  u c r b u u c  I u . u , ’ I u . a r . . u u m , u p m u ~ - u u I s  w h u m u l ,  , n 1 , 1 , c n r e . I  I,, luc sm ,,I.,I ,l,’ re1,l , n , m —

nuance of ‘. l n r  \ , n s ’ s ’ s trn’unu (lung u u p .m l. u mIt u m s u m u c ’ ,. 1 m m  — m l , , ’ — ,u u, ’ m ,  I’. Ion the’ ‘ O u s t  m u g  
~ I ’~ i t  p~ pc h m a n m ( a . m r e ’ , II,, u . m u m n h m l. u l r

m c I  l u  l u t u m u l . ’ g t , I u . m r . l s , m m , - - , , ns  i l I u m n n s , ’ u l  n u n  -m 10 0 — I t —  l u . u , c  le s t  s, ’u t ‘ ‘ m u - b
12) II, , - ) u u g l , — 1 u r ’ ,- ’- u,r c “ u t ,  H’ tm I ru -m u, I n u m u g  sy’st, ’uuu u m m u l n i -  a l u l u t  ‘ ‘ I c -  u n u s i , , l l  u’ -l ’I. n , u I, ‘ - f m ,  at ,\, u.m ’ u ) u .n I sl a m umb , tu u  luc

i m u g II mm - u _ nv I L l , , , , ,  )uI ,n . , .,,,, . mu-mu , I I , , - ‘ l u - u I - ‘ p nu ~ - mum a,’,’,, I I ,  m l  u m s  l i t  -I, uc , mg i us’ ,’ — ‘ - n m  l m e ’ m , o u l .  H , ’s , , l t s  u I  i b m , ’  GEl.
sb u , , s s  u b m u  mu st  l’ u ’om i s c  I ’ m  I’ ‘ - u n u l n u n g  s u m f t u u  I , ,  m m u l  b ’ ’  b . , m m i n . n m n n  e m m , ) , . , ,  1. 5 1 ’ , , ,~ , m . u u  ~pJ P b’’ ’ mu _ I m l  l e t  m u m  — m u m , l  I u - 5, 1 i t i 5~u e , —
u mpro ve noemutm un . l u . , ,  , u m . ’ ’ l ’ u u u u , u m , ’ u ,  t m - u I  m u ,  ‘u — I  ,‘ ‘,~ I l u n s  m I ’ ’ I ’ , u s  a I, -l l ua —u 1 n

In , I ’m — I ‘ n h  a,n,I ( ‘ l u ’’ .m mum s II,,- results , - I t m m ’ m m c l  m us t n I l e  t i
Jnm,,c I’l l — a n, ’ h  -\ I uu ’ n I ‘1711 ; II,, ’ s - u , ,

N — I ’m2,! th u u n , I  u~ u ’ . y - , I u , u u , s  t , ,  h u m ’  u n a n h m ’ s m u m u e Il u, - ‘ I , , , , ) ,  ~~~~ , u , s t m . u b l a —
R e - s u m  I t s  , , t !,,uu ,,, I- I l I I .,)v mu u i v  l , - s I s  ‘ - i n  S m , .  ‘ I Ln nb , , ’,ls ,n ’m u l  I I  ‘ ‘ i n  s i t  ‘ - ‘ ‘ ‘ ‘ I ’  l u  I m l  -

, \nr f u o r s , .1 m m l ’ l 7 s , I’ . J ,  t a l c - u t , .\lI\ ’l ’,f ’ ll .,
‘I b i s  r u ’ I u u u r  I - r , ’ s m - u , Is cn ’snu l l s  - ‘ I m m 1 u l u  i i  1 p m  1 .  t , - s t ~

‘ ‘mu d i r e c t  . - u uu lu , ’ -l, ,i ’ - , ,  t t l u u k , ’ —  I ; - - mr ’ , u h u ’ r s  mum sn iumm e ’ m ’ , l m . ’, u ’. m
m m ii  se’, l i , m , , - u u t s  f l u ,  I ‘ ‘ I  I l , -  l u s t s  su ’, , I,- m m — I  ‘‘ , u ~ I n ’ s I s  F,’ r r  - ‘ , o n . m  I I .  u - I — i ,  u I u - , - l l , ’ , l  h s l , - u m e u u l ’ . l , - b u l l  ‘‘ m u , ’  s n o  l Ine-

s- i l l, a m h n u n a t m o u n  i l  ‘ l u , ’  I , ,  I s u m u c  n u m u , , u n t u ’ s  1 uu -I u , , -u’mu I bm , ’ t u  m- ,l ~‘‘‘‘I’ ‘‘  u , ,  h s u , a m , u u , n t m , ’ e , t  m a n y  I ’nl H , l~ . I ) .  b l r u c g - . . AD
load .ap lm l u t , , . , ,  1n m,ml ilu, ’ ’ . u uuu 1 , l n ’ t n n m u u  m l  1’~~

l i — - - , m I  - ‘ m l  m ‘‘mu ‘n t .,m,ul.n,,I l. ’ .u .I .m , mub Iu .m tl,-r, n’ s sutl, I m u 1 , um ul ,‘le-c-tnm ,lvt ,-
t h e  u u p t n m m m n ’  I i  ‘ u k - uI , ’ sugmu , l u  II, ’ l m , m o ,  I , l u s I , n  mu , ’ -  ru ’ -1 u , u m - ’’ - I 1 .  : I u m - u , m ’ m m u n - u h n a s . m t  u n  , i i i  m u  1 u s , - u -s  w l m e n u  - I , , ,  cu .1 amid d u n —
‘I h e ,  t b l i n k , —  k m . s ’ t n n g ,  .m n n l  on I l u u  u — n - I  1,u,,,,. l u u l u  oh - ( u ’ s ’ - )  p . 1  ‘ I u _ u m g m - I  u s - I n ’ ,  -l

~’, ’b’ .,m u’ eu, , - , , .  1 , 1  uuum , s - ln’ , ’ u , ’s I t  - l u ’ ’ . u ’ l
mi l u l u l l  ‘ n~ ’,n m u t m u - s t,~ 1 1,-. - - , ’ ) n , . l , m  I m ’u l n m ’m p , m -  s n - m I m I , m u u . l  , u ’ ummm n , , ’ cu u m l  l u - n - I — u  m l  I , . u l l  u - u , . , ,  a m I h u  g u I  1 , 1  n ’ l , ’ u t r a l ’.’Ie were

s m , ,  n , , ’’) .  ,~~nm ouh, f m - , b.m, ,, m 1’. tI, - st.m m , u l i um g m . - I i I u ’ n n r n l , u ; u  I - ‘ ‘- sn -I tu . -l u - I , - , u , u u u , , ’  11m m p m ’ , 1  ‘ ‘ u ’mm ,. m u m , ’ e l I m m g hu I ’’’’ n — s,,mu ’ ,mn,I
I u r e , h u c t l u n g  n u l m l u f t  u - l u . , ’  I s  u s ., I I ’ ’ u ’ .  I~ b1’ ’ u - - ,uunme ’ mm ,I a Iu,.u, s m m ’  l .a 

~~~~~~~ 
I , . , ,  -

u na ulu ’  m u g  . n r ’ h i n g  - ‘b u t  u uc uu m I l u m k u -  -I ,- ’. cr , m mml mup l i l l  u b’ - m u -  I’ - .,t I e u , , .  f r o m  i l u r n - , ’ nn .m nunnb .m u tmmre’u ’s ‘ ‘ c - n ’ , l i s - i , IenI , t I u -
1nc , ’ . l u , t m , , m m  t c ’ m h m u u i u 1 u u , ’s , , , u m u i , ’ ,  I mmm l 1, - st c u - - u )  s In ’ ’ t -sn gnmus ps s,’u- ,- mu,. I I I  i , nh t , ,

I I  ‘us ) ‘ , , ‘ ‘.,, ,,, ‘ m ’ ‘ ‘ ‘ ~~I ’ u ~ s _ m I  u ‘ ‘ m m  a n  t I m  sb ,  m l , -  mu,  n e c - u )  m m m l ,  ‘r Ime
I ’ ’ ’ ’  l u . c m . u  u , , - - . 1  t I n , ’  1 , - s t  I , . e t l , ’ r u , ’ s  a n , .  u , u ’ t  u l u ’ g m a n l m ’ l I ’ ’ cx~n u —

N — l u ,! !  a m e n , ’  I -  t I n ’ ’  m m m , ’ ,  m l  s u b  om h n m g h ‘ cu ss m u , ’ - ( I u ’ , l~,ul t  h ’ ° ’ g  - Aum
.1 m u , , - . t i c  S i t i n g  , n u , , I ( , ‘ n i h u , , u t n u u u ,  u I  t I , ,  b l u u l - l u u u g  - I ’ - Is - - I e s , ’ ,  m g , ’  ( , u s s  ‘ ‘ I  , a l m . u i m l s  n o b  I o . u s  - u ‘ ‘ m u m u m , - ,) m , l u m m u t I ne
F , n m I u , - l n n m-nm t ( m u  I r s . l u l  l ’ m ? . N _ H I . !I,n ( I . ’ ’ , P .  I , V, nl , ’u u t , ‘all ‘ ‘ m u , ’ - ac- m m - m y ’ , I, ’e I n ,n l uI 1 121 - , annul  m l  pnm ’ a anmm’e  ( 1 1 1 , 000

1 ‘~ ‘, g ,  - l a - s m ’ , , t h n m s u n l v m u  l v  l , u s s  en s u g m u m l  n u  . u m u u  l v  l e s s
I n n  u r I c - c  t m ,  , l n ’ t m ’  ‘un, un t h u, his l u l  i umg u . u p m u  m l  v - I  . n I i  r e - c t  L I , . , , ,  i b m ,  I’ , -  70% I u ’ s s  c a l m ’  r u c , u ,  c- I m m  ‘n m ’ s  , , ‘ u u s  I r o t s  w u  t h u

. ‘ , , , I - , - ,l ,c,’, , t . m u u u l m r , r , , m 3 , 5  k H z  l, , u l t  u i ’ , — ‘ ‘ . u . u ’ r u - I  )‘ u u u , l m - , ’v  s l u ’ uuu 51 mu - I , , , . )  Iu . m l t m m , ’ , .  in s n m u , n l  r i  c - u u n l u t n c n n s . Th snm s , l , . m ’ l — , m , , ’ h
(I’ uuu g e - c  P robe )  I m a s I ‘ u ’ ’ ,,  ‘In-u’,- I • ‘ I ’ ’ ’ ’ I . t m u ’ s t , - , l  , u , , - l  .- ‘ . u u u , , t u - , I , I , ,  I - n I l  u n . ,  s I l l ,  ‘ ‘ i b m — n h  e l m - n  i m ’ , u l v l m -  a c m , ’  l u - u , , , .  I t . ’ me s u u t a h b c

- u~uu ’ ipp l uu , utu u ,m v, , us ,’ sI lIme I u n u , f u - u  P r , n b m , ’ , .l m m ,’ I u m m n , . m t , -  m l , ,  I - u n us , - mum l n , . l u  u , , c .imm u ’ ,,,. 1,1 m u m  5 m l ,  .1 pc - c s—u ,  mn’ c~nmp e’uusa l cul

u m m ’ u u ’ s s u t y  h o c  a pnc ’ m l l s I  m l  b a t  n , , , ,, m I , - — ’ . , u m - v u ’ ’,- , , u u m m b u , m u m  m l  m nm numb, ’ ,
m n ., !,- iu. n s ’u g .m l u,uuu ,,l ‘u c, , ,, , , - s , u l t  n i n e  I n . , , , ,  ~,t t~ ’,n qlms I u ’ , , - - ,  —

m m m l , ’ .’ .u b . , v u u m a l , l , -  site ( I r t ’  p r u  u ’ l m m u g  I b m ’  - . u ) . , u l u u  1 , 1 ’ , ( u n
s n u m , u u l t , m  m um-u ,,’- s i t I n g  a n i mb n m u s t . u l  l . , t u u o u n  I ( b u m - I’ n l u g e u  I ’ m - - u I ’ ’ ’ ‘m~ l ’ i 2 7
w o r ks I ,  k, m h , uut t un m—1 um n m h n i u g  l, ,,c - b r . . ’ ‘ i ~~t~ b’ . in  - u I - I ,  I n n , , l n n , h u m . s ’ , . u  1 u l , m ’ , m , u ,  -n I s  fu,r I I  ‘n - r  g I m ’ . s — F i , ’ , i , l  ‘ m u m ’ , I I’I,est mm S o u l
m l . n t , m  ‘ ‘ m u  snmh h u o t t man , l  n u t  l , ’ n  I , , , ’ , , (lv m u u , m m ,  I , - m  n u n g  t hu - u - - , m m ’ , l  ,, S m u r l _ m u , , ,  gs — I , , ‘ h , l  I_ s’ . n h m . u l  m u , ,  .~~~~‘ ‘b’  I I ’ S , ‘I .  C .  I I ,  c ’ u u m . , k . ,

— I r ,’Imum,us on t l m c ’  s l~ u p ’ ’. l u r e ns ,~ .u , In ’ )’ II u , - ,- , — In- u - , m l , ’ - u I  l umm, — ,\lI ,\ltb,IIII ’uN

i n g  .I n I, , .u ~- m - ;~ r~~a - , u l ~ - l  u n  r , - ., l t n n n e ’ - l , , , - mug  I l u u  m l , ,  I , , ’ m  im m\ mum—a- c I  u -u , , m u ., I l u ’ , ’ m m u l , , t m m u m m  a , n s  m n - u , - mt t Im- s- n’ I .-p , ’ u I t o n
p l. m nitom ’ nul; I l l  s - u n l  t l u u , k  u m c , .  ,, u,s,’c h , ’ , b , , , , k . I , ! l  .111 m m u u ( u , - 1  u u - , , s l r u , u l , umg l u I u , . c g l , n s . — r e m n u i  u - m m , ’ , I p l us l , r ,.,mr I _ i n n I n g s  t u u m ’
1 1 , - u n  ‘‘ I s , m m l  t v 1 ,’ , (3 )  ‘ b u m n e ’ u n l  s t r . u t , h , , . e t u ’ ’ m,  . umn , l  ,. .- ,  II, ’’’ s o u l s ;  u t  , , . m , ’ ,. , s I , ,  mu l .m p c - N e s t - n  r e - s n , , , ‘ ‘ ‘ f l u , -  um ’ h s u I, ’ u

I spa g c . u p lus -  a- i l l ,  b u m - I l , ’ , - h s r u o u u i m t , m l  m u l l ‘., - u l n ,  m l  m u - . - ’  I u u t  , ‘ , ,  n u n  n hu ’  u , u m , , l s- c i  , and ( . u t u . , - I m m , m  l u ,  u—u ,-,,- ‘n ,’u— ul u n,u ’ ilny l — p —

lbu ,m n brnnm snm m l - nu , ‘— m~ u m ’ r . , t , ’ , h  s y s t u ’ m n s , a s h  I a ,  a mu’ .m s n m mm ’ , , (  l ’ ’ I m , n n h m n e  s o l , u l  u n  l~~~”° I m m  - I h u m s  r m ’ ~ u u u m  I ‘ l u - u  in , , ’  m u I s  II,,’
anc’hurm c flumk e n’mf,e,Imnu nut - I 1 , - I  ‘I t m - n t ,  l u g  of  t h m s  tue -a I n u r m , ,  l i t  m a n  a m l b u  ru se-nt  II , , ,  ne

n ’mun l us n~uc,ny mun g em~u, Iu m,’,nt - I t  a , u s  I u ’,, ,, I l I m i t  Il,, ’ new f o n m u —
l . m t u m n r n  m a  sum p , . n m o r  I , ’ thu fmerm ,m la ti m n ,m ems m ’nI i n n  1 1 m m ’  ‘ 5 1

ii— )‘u 2 4  I , m m , u u u s , ’  i t ,  ( I I  p m unv  m n l t ’ s ’, n n  r f a c m n g s  a m I l ,  b , n g h m ’ r  c i  n m ’ n m g t h
, . i sm ’  c — B a n e - m b  hi, ’mu ,Ie ’ ‘l,’ , , , . , u , , - o , , ’u l t  ‘‘ I l.~u rg m ’  lt u. mx , , , l lIe- I I n n  I n - m u ’ - , I I’” nI n m’s , 12) is c’ , , s ,u ’ r  to mm m x ‘I, , , -  t ’ .  l Ime u u - , u s u . u , u t  r u t  u ’s

— . l n m l  197 8 . 0. W a r r e n , ADA 03 872 6 ‘i 1 . 1 1  L u , 0.2’, I’.’ i w n - e , ,  u t . ,  I v s t  .mn ,h 1 u r n n m m u t , ’ ,  I ‘ ‘ u any t c un up , ’r —
5 lase -m —h masu ’mh mlms p l . n ~ , ‘Ilu ,-m u l ,,,l’ , m ’ .u u r, ’u,,u ’,, l I’ -’’ k.ugc us I n m I u l t  a t ,m r , ’ , (~I I  us more - ,‘u m u m n u n n l , u  m l  t o  lisu ’ m m ,  t e m p m ’ n a l u m r e - s  h , ’ l , . w

mj u ’veb o1ue ’mh as ., t n , , )  le, r c a n t i n m u r , I n s , n m’mm ,u,l, ’ m c n n n l t , , n  ~~~ .1 m l ’ - 11 1 11 , amid ( 4 )  Increase-s pnmm 1mut ug/ s )lca ymt ig c l  m a h i  I tv l’s
ul yna m i c  response of s l cnm , l e ’r  , sm- my l, m um I r cu l uu, ’l ,I’Q I v l , l I e l u m mn al ung tIne catalyst maternal that p r e c n 1mml am m ’ s out nu l
. a umtennm, m t , mw ’ , ’ r s  - l ’bue- d i s p l a c e - m e e t  m n , m n u l u u r  is m h e , . n g u , , . u l  f o r  t h e  e m u l s u o m e  , l , u c m u ,  g s to rage ’  and  m’ v m ’m,i un.u I I v , , n u u s n ’ s  b um1 m mu g 01
use ’  moliere u I , ’ , l  r , n , m , m ’ , m I u l  (, u ul ca hl , ’s  a r e  ) u m ’ ’ I u n h u  I n s , ’  l ime -  I nn , 1, - u k  v a l v e s  ann I  u u t h , c r  pu,o ~’min g mech aum usms, f’nm rthem um ,,nre , u t
n u t en s e  e l m - u  t r u m  I I ’ )  ‘Is - The ’ sy a t e n u  I,.,,, lu ’,’ mm I esl - .1 um, ,  o u t  I n m u n d  t lu., t the  m u ’ s ,  n mu s u ’ uh  i n ,  l i i i ’ .  ne-a- I , u nu mmnm (; , l m u m u m  h a s

a u u t c n n m a  town-ms  380 m e n  I m e ’ u g h t  to ohta  u s  I m n  .~~~ m l  ‘ I ,  5~~~~. , , , _  s h m c b b  l u b e  o f  more t h a n  5 y r  I u , u s , - u l on m u , ”  m u  i l m ’ ,I . m g u n g
m i n t  w i t h  .u a m  ng b t ’  n m - m i n o r .  E x . n m j m l  u’s u I  re -sun I t s  ,m ue ‘ I  t e s t s  m s  co m lua r en l  1 ,  t h u c  I c e  e m  ‘nut b y  mms ,’d ces en , • which haul
se ’nu te -,I w i t h  n m I m ~u . e r l s n n m m s  ,nI r n ’ s , , )  I s  b r - I n  v , ’ l , u u  . l y  g , m g e s  . In I g m m . u m a n t c e ’ d  s h e ’ l l  l i f e  ‘ n f  um lu h’ 4 mum m l  tIne sam,- temperatm m re -s.

be - rome-tern.
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Sea/Lake Water Cooling for Naval E ,m i,l itmen , Sep 1978 , J. Elfectiveness of Rust Removers for line at Naval Shore F a cmb —
Ciani , A13A0624 14 mtie - s , Sep 1 978 , E. S. ~luts ui , A1IA0624 35

Seawater cooling was found to be eromuou mmic all y feasuble - Time -Civil Engineering Laboratory bias appraised tIme -
fo r  a t r i a l  N a v a l  f a c i l i t y  in  San Due -go , Ca l i f .  L a t e r , a u n  re l a t i v e -  m n - n u t s  of some of thur  a v a i l a b l e  r u s t  r emovers  nod
operational test was performed m t  t he  N a v a l  S e c u r i t y  Group  romm v emt , ’n s  to a s c e r t a i n  t h e i r  s u i t a b i l i t y  f o r  N a v a l  u s e - ,
A c t i v i t y  ( N l l )A ) ,  W u u m t c r H a r b o r , M a i n e .  A p r e l u m u na ry de -s i gun The t e s t  r e s u l t s  i n d i c a t e -  t h a t  coa t i ngs  a p p l i e d  to test
ami d e n v u r o n e m n e n t a l  impac t  a s sessment  we-re-  p e r f o r m e d  b a r  a p a n e l s  t r e a t e d  w i t h  the mus t  re-movers  p r o v i d e d  c o r r o s i o n
seawate r c o o l i n g  sys t em a t  NSGA.  T h u s  work was nuu pp le ne e - ot enl  p r a t e r t u o n  a s good an t ha t  of c o a t m o g s  a p p l i e d  to the  sand-
w i t h seawater  t e - m p e m - m t u r e  me-asu re - me - nu t s  i n  the  a d j o i n i n g  h a y ,  b l a s t e d  c o u ,t r s l  p a n e l s .  T h e r e -t o m e , the r u s t  removers are
a s tud y ob hum ~ u f o u l m n u g  and i t s  p r e v e n t i o n  in  t h i s  sy s t em . anm l  j um ul ge d s a t i s f a c t o r y  fo r  N a v a l  u se.  A l l  thre-e -  r u s t  removers
band and o f f s h o r e  surveys  u t  NS GA.  A s e p a r a t e  s tudy f o u n d  i u u v e s t i g a t c n h  p r o v i d e d  poor p r o t e c t i o r u  a g a i n s t  c o r r o s i o n , and
t hat  the- l i f e  cyc l e  coat  of t h i s  s e a w a t e r  c o o l i n g  sys tem ~~m m ~ t h e i r  use us must re -conanen dcd a t  the p r e s e n t  t ime ,
le-ss t h a n  t h a t  of a c o n v e n t m o u , a l  a i r  c o m u d i t m o n m i n u g  syste-m .
I t  was  conc luded  t h a t  ,, seawater cooling system for NSGA
wou lni cost abou t  5150K , and  a n n u a l l y  say, ’  over 200 IIWh ol 11- 153 2
ene rg y and  $ 9 ,000. A Is m, , ,n stu d y of t he N a v y w i d e  p o t e - u n t u a l  I n v e s t i g a t i o n  of Enengy  S a v i m u g  P o t e n t i a l  of Transient Sup-
of s e a / l a k e  w a t e r  coo l i n g  founu l  l1ha t  i b  such c o o l i n g  were p nen n ons , Su’p 1978 , B.  I .  S t a a b , II. N .  S m i t h u ADB03 239 1L
i n s t a l l e d  a t  25 Navy s i t e s , in 9uml O ’ M%n’h and $3 m u l l i o n  cou l , l  I n v e s t i g a t i o n s  of ene ’ngy s a v i n g s  due- to t r a n s i e n t
be save d a n n u m a l l y .  T h u s  ce -pont  reroun nunends t h a t ,  ( 1 )  ,n s upp re s so r s  have been comp l e-ted by the C i v i l  Eng i n ee r ing
f i n a l  desi gn an d i n s t a l l a t i o m u  of an o p e r a t i o n a l  t e n t  ne -a -  L a b o r a t o r y . E n e r g y  consumpt ion  is repor ted  f o r  a load
water cooling system for NSGA , b u n t e r  Harbor  he- made~ (2 )  c o n s i s t i n g  of a c y c l in n g  motor and a bank of fluorescent
seawater tempe ra t u res be measure-d at Apra Ib a rb n ,r , P t a r l  b i g h u l s , bo th  protected by transient suppressors and unpco—
Harbor , Chi cago , and Point bingo as potential silent and (3) tected. The- results of laluoratory disassembl y of three
a pa r a m e t r i c  model be de ve b opeu l  fo r  e n t i l m u a t i n g  tIme c a p i t a l  c o m m e r r i a l l y  a v a i l a b l e  supp re s so r  packages  a re  a l s o
an d energy c o a t s  of  a m - a / b a k e  o u t e r  c o o l i n g  s y s t e m s . r e p o r t e d .

9 — 1 5 2 9
An Assessment  of T r a n s p o r t a b l e  B r e a k w a t e r s  W i t h  R e f e r e n c e  Lu, bou p l e - m e m u t a t i o n  of t h e  L e a d — B a s i l P a i n t  P o i s o m n u n g  P r e - v e m m l n o m u
t he - C o n t a i n e r  O f f - L o a d i n g  and T r a n s f e r  Sys tenn  (COTS ) ,  Se p Act at N a v y  , \ r t i v i t i e - 5 , Oct 1978 , II . P. N’ u m u , h , C.  V .  M .n thews ,
1978 , 0. B.  Jones , AI3A062432 R .  L.  A l u m b a u g h , 0. I s ,  f l a m , l t u u o , AD A O 6 b I S 7

A s t udy  cove’ r iuug  th ree  s p e c i f I c  des i gns Imu m a t e-thered The- C i v i l  Eng i n e er i n g  L a b o r a t o r y  i n v e s t i ga ted  au r a  t o
float bre-akwater and simple and leggm’d ve-rsions of the imp lement tIne Lead—Based Paint Poisoning Prevention A n t
s l o p i n g  f l oa t  ( i n c l i n e n l  p o n t o o n )  b r e a k w a t e r ,at resul te-d iS  ( L B P P P A )  in  Navy h o u s i r u k .  A c c o r d i m u g  La the  act , c racked  on
u mpr ove -d d e - f u n i t u o n  of c e r t a i n  aspects  of t he  l o g i s t i c  pe-e l i n g  p a u m u m . must  he s u r e — b r u s h e d  b e f o r e -  r e p a i n t I n g .  Theme
h,mm,Ien connec ted  w i t h ,  t r a n s 1m o c t a b l e  b re - ak am a te ’ns  i n  mm l i t a n y  appea r s  to he- no p r m ’ - n e p a i n l i n g  m e q u i n e n , e l n t  f o r  the nennova l
operations. Performance - mlata reported for the Iwo types u n  co v e n i n g  of l e a d - b a s e d  p a i n u t  t h a t  is sound and t i g h u t ,
were  a n a l y z e d  em , o rmie r  to d e t u ’ r m u a e -  t he  t ransve- rse -  c r o s s —  un l e s s  t he  i u , t e - g r i t y  of thue paint cannot be m aintaiune ,l , TIne
s e n t u ’ m m u  u f m m ens ions  r e - u 1u u r e m I  for  50% re dm u c tu on  cuE cIte a u g u u u f —  nma ximu lnn c s o n c e m u t r a t i m ,rI of leaub perm i tted in mme’a- paumu t 25

fr o n t  wave I m e m p ,h ut a s s o c i a t e d  w i t h  t he  - P i e n s o u m - M o s k o a ’ u t z  wave 0. 06%. Ann i n e x p e n s i v e  -u h e n u i c a b  k i t  a , unh a l e a d — i m n - 1 u a l n t
sl me c t m mi l n  w i t h  7-second p e a k  I m e c l o d .  S p e c n f m c  d e s i g n s  m o u t h  am n a l yzn’n a c n e -  bo t lm deve loped  a t  CEL and a m c e  found  po le - n—
t h u s  u - a p a h u l m t y  were -  t hen  e-xamine-mb to assess n e - q u m r e - m e n l s  t i a l b y u s e f u l  f o r  i m p l e m e t u t i n g  t he  LBP PP A.  Be -ce -nt  amend-
fo r  overseas  t r a n s l m o r t a t i o n . u n s t a l l a t i e n , , , and c o s t .  The - m e n t s  to tIme act  appea r  to e b i m i u m a t e  - the n e c l ’s s i l v  f o r , h u t
s t a l e d  p e r b o n u m u a n c e  r e -qu i r emen t  was  draw , ,  f r o m  am , a n a b y a m s  oh riot the ’ d e s i r a b i l i t y  of , su ch fie-l d k i l n  a u u u l  i n s t r u m e - n t s,
t he  C o m u t a i m u e c  I l f i — L o a d i n g  a o l  T r a n s f e r  Sys tem ( C O T S ) .  T h u n
ana l y s i s  conr lumde , I t l u ,m l a - a v e - - i n d u c e d  m o t i o n s  of moaned
l i g h t e r s , h a r g n ’a , a nd I l o a l i u m g  p l a t f o r m s  ( w i t h  u u . m t u c a l 5 — 1 5 3 4
p e r u  m,, ls h etwecun  2 amud 7 s econm l s )  r o u l  nI adve r se -  b y a 1 fee t 

~ i gm-at  of E,1u ipme m u t f o r  l u  u f lt ’ I ’ c l i n g  So I ’ m c , Wi mud , ami d I u m ’ u u  —

c a r g o  f l n u w  r a t e s .  Thm mm s , a l,c, ’a k w a t er  n - f l u ’ ,  t m v c  f o r  7—second th uermab Energy im ito Electric Powe r ion  ) ‘Sin Al mp l u c a t n u m l
wav u ’s n , , u m l n l  ‘he - u ce-ase- tIme - I r cn 1uc eu cy anul  d n u m a l  i o n  n u l  o c c a s i o n s  Ashonc’ , Nov 1978 , V . B .  l .orman , ,t !) 3bIl ’b2 2l
,.‘h , ’ ,n t h u  s y s t em n s  u l egr .mu l c ’d by a ny , ’  . , r t i o u u . B a r g e -s h i p s , T h i n  docume ot enumera te-s  p n i n c n p a l  r e q u m i c e m e n t s  of
shmp s m o u t h  w n ’ I I  mIe n -ks , on l a r g e  n l l e - a n — g u l n uug barges  w o u l d  he -s e l f — s u f f i c i e n t  e l e c t r i c  power r u , m , v e - n s i o n a b  e- q mmi 1mm em ut und, ’r
r e q u ir e d  to inammspsc l tIme modules of the’ v . m n i o u s  d e n i g n n  f o r  a c t i v e  r o n s i u be-na t ion  by CEL. D; m l a p e r t a i n  to f u n a m u t u a l
a 7 se -n onu l In m c , , k w a t , ’n ,  A l.A SII h a r g e a l m u p  u s  the  m o a t  l i k e l y  m e ’q mm i nu ’mcm ,ts  - physical chanacten unt irs , a u n u l  pot e -mu l i n )  o u t —
ca r n u e ’ r f o r  C O f S  b r e . e k w a t e n s , l ASH e a p a c u t y  v a m u c ’ s f r o m  750 p in t s  of a , , b a r , a ’ u n u b , and g e o t h e r m a l  e - t m u ’m g v - c o n v e r n i o , u
to  1 , 600 I n  Inc ., I I m ’ , - t  01 I , c c ak n , .m I n n , m l e-p e ’tmd u ml g u m p o m n  tIne -systems; thmn ’sn’ systems are- part of t I N  sho n u’  ene rgy  r e sea rch
p u n t  n c - m m  I u n  v e s s e l  am l , l  t h e  h r c a  ha . ,  t en  mI e-n m g ~, - E m ,  n clue vu ml— ,n,i le-vel opme-nt program . Oat,, are mote -tide - nh for m a n ’  Imy CEI.
n ,ums p o i n t s m u m  t I m , ’  COTS molie-r e .m l u c e . m k w . m I u ’ n  w u m m i l u l  h,c he - mi e - l i— sys t ems  ;m n. nb ysts us inpmut to mathemal ical mon lel for p liututm u mig
n m a l  , l Ine l e ’ m , g t fu  oh  hru ’ .ekw , , t n ’ r  r em 1uu  m cml v a n  mu-a  f r o m  650 I’ u a mn , 1 opt i m u  X i  mug power c y s t  ,‘ms l hm oumg l uocmt  t I n e  N a v , m  I Sh one-
4 .000 b e e t ,  Es t a l n b i s f u m e m u t .

N— h 5 3 0 11— 1535
Se - u s u n m u e  Lu’ 1 mum ’ b . ,c ’tuume n Po te rn tm ,ul , Sep 19 78 , .1 . 11. Fern nt to , -~ ‘le-chmatu i g-al Prmuperties oh I’r,’senvative Treut,’,l Marine Pile -s
B. F o r r e s t , A D A O 6 , t 4 ( l  H e - s n u l t s  of  l i m i t e d  F e m l I  S r a l m ’  T e s t m i u g ,  iiov l ’b ! S . II. L.

T h i s  n p ’,  m t  lmr, ’sI ’ ,ut s .o sum u nn m n i ar y of tIne -I n ,  t o rn  ‘ a m u s i ng Eaton , J . A. Drebichar o- , T. Roe , AD
— , ‘ u s n m , I  a l l y  m n m h n n ,  c m l  s n u b  I , , 1 , i u ’ f . u u  I m o n . ‘I h u ’  re p’, ml p r e s e n t s  l” m n n t y  s u m u u t h m ’ c n l~~ me - ,und t h u i n t v — I  ly e  I3omig la s  fir (u’s
t I n , ’  m i m e-nt p r l u n  m ’ , l u m r , ’ s  u s  us c  t c l  r m u m p u m t e  t h e  -I n q m m e f a m - t u ’ ’ l m  we re- d u ’ s l r n m c t m v e l v  t e s t e -n l  u t  l Ime [-‘ore - st K en ,  , , m r h  L a b o r a t o r y ’ .
p I e - n u t  I u I of .m s , t e  , F I , s k  :m nab ys us pru~,u’mbIu re s ic,’ p r e a m ’ m n t m ’ u b  Cm , cv , ,  I I  u s , Oregomu - The l~~nty soutluc’mu , p ine -piles cepne-semmt
t,,, Im e t t e r  e sl  m , , , . u I e  I b m , ’  1 m m u u l ’ . u I u u  I m l y  m u l  I u u I m m u ’ l , u m  I n , , n u ,  e m g hnt  d i f l e ’ n m ’nt I’ ru ’an ’ n v . u m  ye t c , - .u t m e - n t s  ( m u n c I n i n l u n g  onme lo t

l i m i t  n e - a t m - uI ) ,  l i ve r e 1m l m a les  ‘ m u  h .  Omit ’ h I  t I m e- se-  I re ,elm, ’nt s
a , u s  m o m , t l e - u I  for D , n u e g b a s  h i m .  Thm ’ f i n u u b n t m g s  5 , -ne , m m ,  ge ’tne cal

n e u l n u m  l i o n  m l ,  ‘In’s m c . , I ,b , ’  a’,, u ,, h ,‘I m a r a c ’te-nu st in s  sle-m mul n mug I r ,um
fmrm ’ ..I- I o u t  vu ’  I r~’atments; I , ,  p a r t  i c m n l a r , more r e - u I , , ,  Lu st, for
, hum.m ( t r u ’ a t m , ’n t t l u a n n  I um r r m e o n u u t n ’ , Th i s , a ’ u l l u  l Ime h u g l , , ’,
m ’ s  t mu !  u l n u , , b t m m ’ . u l m , ’ m , m  , snuggests ml u.,t hm’ Iore n lmual treatme-nt

In , ’  n m ’ n , , n , mn m, ’ mu , Im ’ uh , it s-ill ne-ulu,, cm’ ,’s’ i,I,’ntre ‘‘I material Is
grc .m im’r lmmn u gevmt y for lb, nut,’ an~l e-n v m  r , n mumm ’ mmt i n i t e n u h e m b .

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
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11—1536 N—I5 !eO
Eme rgc’ncy E xitumug From Secure Nav~’ Sp .uum ’s . ,  Studuc s of the Survey and I’r e b i nu in a r y  Fu ’ . n e u l - u l i t y  Assessnnea t  I o n  a R u m m n i n , g
b mn up l ucatmom a u ,I the Life - Safety Code , Security Regulat ioum s , Ge-ar ~knubube - icur a Decb’ “ “-“ Vnur h, Ve l n i, be , J an, 1979 , lb . Camu nb biuunauu Factor s Ermg iuueecu u g, Dec 1978 , II. Sel l , K. 0. Ihe-rcn ,auun , mmuDAO(u6024
li re , , S. 3 C,’)n , , Ii , K . Backes , AD Hackgcoouud itl f smu m u uu l m om, Impacting the - te -rhnmica b l, ’,m s i—r l m t s  [ e- c h n , n . a l  \ , , I.c’ u s  , ut mi c’ v . u l u n a t m u u m u  umud suuum nuacy of atm h i  I i  ~~ oh Im’vn ’ lcnp ing a Im u ’  I u u n ’ c u m m n m n g  gea r  sy s t em l u - c  usei m u v n ’ s t i g a t  mu m, h 5 Gage - —Babcock  m u,1 . \ s s u u u  m . u t , ’ s  (G B A)  of N a v y  

~~ a l u c y oc ean, y e - h i  d c  u s  c , u m , , , , , , n n i ’ ied a l o n g  w i t h  p r e l i m i n a r y‘ I’r act i ce’s mum , mm lu ’ m ’ g ’~u~ u ,‘ o n  I ing I rommn s ecure  sp aces  . ‘b’hese c n u n c e p t u a l  u u s m u i i g m u n a t  ic, !,5 I ‘n s u n c l u  a s y s t e n u .  C h u a c a r t e n i s -
I r e  I n n  es a , , ’  . , m , . u l y i , ’uI mu t e rms , u I  I I )  the ’ L i f e  - S a f o t y  Code cs , m , m u l  , n t a I ( o h m I c  pcrfonnnauunr - I n t o  on some 66 e x i s t  u s c
‘ ‘I the N a t  m, , tm ,u l I, ,‘ ,‘ Prote-ct m u, , , A s s o c u a t  m u m , 1 2 )  s e c u r i t y  s e a f l o o r  v e l n u c l e s  ) I , u u l u , ’ o f n, - h , i  u’h a re  desi gm m n ’ m l f o r  the ’  e - n v m —cn ’g,u 1 , 1  mans , , u , I ( 3 )  hum an I m u  t , , r a  e m m g u n e e m u e m g  comma u , b e - r a —  ronoeot  cur I u , ’ r a  t , , u g  scenaru un/n ,i ssuom , oh umutere - at to Ilmia

I , , u n s  H a ,  - I a ,, m m  I ‘ m m s e r n u r  n u m g  e -mergeuncy  e x i t s  I nom se- cu re  s tu id y )  ar e-  rev iewed and su u umol .I n i7 ed  a l~~uu g wi thu I , k e l v  enuvi  —
s p . I m  ‘ s u s  ‘u .n I ,u. n t “I , au nu l c, ’cm , n uu e tn , l . u t  i nns fo r  n e-w’ des u g m u s  ,um ud ro om eunta  I condi Ii omit , I t  u s  , u u , u , ’ I , u ’ l e i  t h a t  ei I b m e n  .m rotor!

I, nm ,ca’s m u  t Ime I . u  I , ’ im ,,  l i v  Cou I n ’  t o  m m p n a v e -  I ’ot iu s e c u n t  ly  and screw or I m . m u  k cmu tu mmi  ung gear  t y b m e  w i l l  p r o v i d e  -tIme best
1, 1, ‘..e l u’t ’ ,’ .u c~’ ; ’ m u ’s,’u,tl’ ,l i l l  the ’  085 ce-p onl s .  These ce-ports  p o t e n t i a l  p 1 ’ n h n u r n n a t u c n ’  ‘ ‘ m u  t h e  v e ry  w e - a k  and  h i g l u l y  p l a s t i c

n u n  I l u m s  nut,’ us .uppeu m ’Iuc es. cobe-suv ,- sails l u u  h u m ’ e m m c o u n le re,l  i n  t I m e  deep o n e - a m , . D r a w
h u e r  I” I t  fonc , ’s  of t lue o rde r  ot  a l l l u  polmi u l s a u n ’  Ieee I I~~~’ I
o s i m i g  an  m u  t ye- n u m l s i m u g  g e a r  a m b le a b t i c h  is I m i l u t - .,, g l u t
( pass  u I m b y  n e lu t r a  l i p I n u c c y a m u t  in souse -case-s) u s  u fll I~. Im m l ’ I r) n n , l e n a , m l , ’ ,  51 1 , ,  l u g  c . I  SI) l. u , , n x u  1 Ca b l e  1(78 I’ ,u ’s - cm ’ss , 13cc w i t h n , aund rn ’(  u,’s oum , its (moat v~ b n i ~ l u  f o r  I ” ’ ’ amud , c u m , t r u ’ Il ’ l ~~ , , A ,  I m l u ’ u u v r , .l V , \ I ’r - c - L ’  f n u n c t i o m u s , P u u t e n l u a l  ‘ m u c u s  ‘if s i g n i  I i , a t m t  a o r k  u .up.nluu l i t yS 1 ’ ) u ,  u n m g  u I  SI’ n v  t c ’u n , i x n . e l u . , ) ~ ) ,  on the -  s e a f l o o r  b u s  e u i l m auceu nen t  m u s i n g  s , u ,  lu am,  n a t  s m ’ n n m ~o i u u g  g e a r  n n o d m m l e ’  a r m ,

n t ’  1 1 - . I ’ - - I - -  m u 1 , 1 ,  u s u l u g  -, g rease- /ge l  I c l b e - lh s , u neuu ,m n ize , I  . u I u - , u ~ w m t lm i m b m ’ t u t i f u e - d  t e c h so i n a l  -Id is i v u t ,  f e - a  a,,)
- - u n ,  ‘ I  al l m u . ’ . l . x ; m ’ r  a,, it  u I  u ’Ie ctc ica l m m md e - la fabricat ,’ul p lans for .u . Iu lcu .ss ium g /sa t isl yin m g t b m e s e .
I ’ ’ , ’ - u u u u l m ’ u ’a .u I , ’, , , , . n t  , ru g  I , , u , ’ I u , - u ’ ,  uu 1 uu . , ’at,’ub sum, u m s s l u n b  Iv , I t

4~ 
. b ,lI0O VI)’ .n~~uI 5,000 p s m c  a~m h i c ’ i u t  I’ r u ’ ’ s u n c , ’  u,- , t l m le.,b, uge

5 u n r c m ’ m , t s  less t I m , u m u  I u . n . ) , u, 1uI ’ . u, u- oh s,,, , t Im’s “I the m’ l u ’ — 
5 — 1 5 4 )I n u  a m l  , , u - u . l c -  I s  ‘, rr e  a I, , m ,et  0 .  a4 ,  I u-  s e a r ,  Im I n n  ,u caoip .I t , b , l e  1) et n ’cnn i r u t  i oun  ob 0u I i n  V . u t u ’r l’y O r g a n i c  Ca r lm smu  Atu .m lys  i s ’u b u  c l , ’ . t  n~ , g r e - m u m ’ f o r  usc -  u . m l ( n  t h u l ’  Sb) c a b l e  - ap i  i cc  ,uI, ’ru — J,n , n l ’ 179 , P. 1. Ileanat , ADI n  I , l -n c c - I l m m u g  .m, i m - r u t  ) I I , u I , — l t — S u l  I a ’bu uc l t  caum he used to ge - h  1 lr, r I I u . - u I  was 1,5,51 u g . m l m ’ d  1 - u r  d e t e n n r i u , . u t u o n  - ‘ I  , u i l  inl , - 1 , u m d s  ~~ a 0 1 , 1 5 , — I  he c o n a u s l r m u u  y .  C .istu ,r om I , . m s . n i b a l m I e  o u t , ’ , ’ (uI e a t . m h m b i s h i u t g ,  t Im, ’ y n g .m m t i u  r a r b o r n  u - m u t e - I l l  . u l t , ’ i l ’ , u l , , —

m m ,  1 i 1 u u - i  I ’ m , , ,  u r n n l y , has s u n , , ’ h o  m u l u , c  }l r cnpe r t  m e s  , l , ’ s u r a b o l e -  b l e  to rI, ’ ’ ’ I I  ama! lu ’n n u u r s ’ u I - e m . m I u g  b.b n i s  ‘o ,mk mn e to the - o i lb r  SU u I ’ l ”  vy l u c u n g  .i[upl u r a t  , n n m n s ,  rbnesu ’  .u me u ( 1 )  b o a  c a m u l e - un i  - S a m n p b m ’ o  we -ru’ lm. ’,, ,.ugm’ ,, u ,.eul  w i t h  t h e  - a i d  of am , e -mu l—a . n t e n  a bn s u u r p t m o m m  ( a h o u u t  1% ) ,  2 )  I u L t I  e a r  u ,  nh.ingu ’ mum s u  I n e c , am, ’ h -u c ,m r r e c t  ‘ ‘ u I  u. .,s ma de f u r  11a m’ c a r l ’on  c o m u t r i b , u t c , I( m e - l e n t n c  roos t  u , , I  w i  thu a b o u t  1 s u m t e r  a h a s m I u t  n o u n , cam— b y I l I c  e m n l u l s m  f u s ’ m ,  Al  m c 1 mmals  u - I  35 p1 or 1, - s  we re - m l ,  cu  t e lpa t  ml ,  m l  i l l  uu u th 1, u g h  lens, lv  p a l  y e t l u v l  en,’ , ,,od o h m  I i  t~ t ’~ i n t o  t h e  or g . u t n  u c  ca r b nu n um , e u m a  )yze-n Inecausu ’  I m u - y I n  san a p l ’ s  we -ru -ge-l u m s u n g  I u i - u t — S m  I - I I  , r. r i c a  I sp l  re- ,n o m l e l s  I I I I  cml 
- 

a n  t i n i n c o u n p l e t m ’l y m om l , , m a t m ’ , l  . n t u , I  g n u , ’  reduce -u i  r ecover ,  es . Vi  l bge l l e ’ u h  , . m s t ’ ,n ou l bu a ve  -he-e’mu u m , , m t , ’ u I  s , ’v, ’ ,’., I t i m e s  a t  ~ , 5 O u u  co r r ect  i cum n s b u r r  the  m a rhu i n c o u u t m ’u n l  o l  the -  uu .,t ‘c on  tlue-
p s n g  am bient u n e s s u n c u ’  in  s, ’ , n a .u t er ~ ~~~~ Thc’ sp l i c e  u,,us s e a w a t e r  usc’, ) I- ’ p , , ’~, , m u - ’ t he s a m l u l c a . t alc . )  , ‘ s ‘t , t - m  , o i l u g  I T
sunhu jecled to 1, 11110 V II c u m u t l n  no h u g h  v ,m l t a g e  hre - akm l nu a - n am u d mg/ I of m ’ I n i l e  mn m r , e r , u (  o i l  or ‘n.~uv d u s t  l i - n t .  t , , ’ ’ I  ‘tat ’,’lm’akagc’ u - u , n r , ’ m , t s  w e-re l e-ss t h a n  1 pa In macb , case- . Dime -Is recoveries “I ah,nunt tic- u ” , a m  tI n standa nIl ‘I , ’ ’ - , . ,t m u - a s ‘ - I  ml  , u , u tI . ,  k ‘ ‘ I  u u m t e r n a l  s e - a l a , t Im , ’  a 1 , l u c e  I , ,  bed af te-r  a 30 day 10%. Sam 1ul , -un mu I mI -nut 51 ’ m g / I  gave nm - n - - u- ,’ c - u n ’s oI  u h u - , , t  e u , 5
‘b u n t u 0 m m  I n  t h e  p r e s a n i c e  vesse l  b , ec a,n se se -awate r  a-as honced  I f  lie - f a c t o r  u,f l Imb , u m u a t e a u b  sub t h e  th,~oc, - t  m u n  I I -n ’  t - n -, m u L , u  u ’r m n u g r . m t e d  t~ the  c a h n l e -  .un .I  ap I m u m ’  u m u t e r l a c e  a r e a ,  1. 18 , bu.e d I,e en use - u I  t , ,  cunu lv ert brom u’a n h m m n u r  . u ,mutm’ ,, ’ 1 .  o i lTI ne ’ t e s t s  do show- c lue  fe at I bi I m t v  ‘ ‘ I  t Ime - m m n d e r w a t e r  5~~I i n  i l ig  c o n t e m u t  , tlme - ‘. , I c , , b  .11 -u I  m n ’ ,s, s c m  u - s  w o u l d  h i r e  been II I ) ’,, I n
, ‘,muu , 10 u u  I SI) u u u , I o u , u 1 n aI ~ It ’ s .  I S  nm g/ I s u b  aanup  l ea  am I d 76% I ’  , 50 nug u I o i l  sam 1, l e a  - TIn g ’

methu ’mh a ’ i l l  g ive  - u u m , I v  an uppm ’ r l i m i t  I ’ m  l Im e o i l  u u ’ I . u , ’ l ,  I n . ,—
t i u m n u , u m u l e a s  a r a r m e u  I r o n  u s  , , , , n - l ,  f o r  l h i v s , ’ I u e u b  ‘ - r c , m l , ,5-1538 

. m a t e r i a l s .
1978 ) I u s l m c u  t f o u l  of  E x p e r i m e - n t .  I lI. ,nitu e Ptl i m p ,  mt Pearl
Harbor , (I.,w ,ni i , De’c 1978 , T. hoe , Al)

I m ~ 111 7 1) , a ml iver muanh e tb,, f imm a I i ulslmecl oem of I hn -
~cooperative— , LI-.L— , an,I CELl lndnustry—t ce ’atell (mil e-s mt Pe.url Cacti i cm cots ut Fri rI so Hu’Lwm’en Cal care -omit 5 - u m m u l s a , u . b  S u-t ’c-Ilanb,unr. ‘l Ine  u u , u , ~~c r . I t  u y , ’  ~‘ m  be - s  ,une juerformum lg sat 5 1 , 1 — B u m i  Imb i ng 9 , 1cm, ml - - , amid TIme -in Signi I ic .n nn -e , lan  19 7 ’ ’ , I’ Jt o r m  b y ,  espe -ria l ly tb ,,, sn ’ am t I ,  m l u a l  t r e - a t n u e n t s  , Sal isfumctory 

t.m I m ’r ,t • Al )
CEL— . , n uu h  CEL/  n m n u l m i s t r y — t r e - a t m e m u t s  were -  u rn’ u , s u u t , ’  n o l m u c h u  c nn— F r i c t  iom m t e a t s  of m m a c a l l  i n , ’ and an e u - I  m t , ,  s .aui, b ann h  a- - t a u u , e - , b  .m ~~~~ I n c  t u , x m c  a d n h u t u v e  u , n  a u l , l m t m v e - s  and c n c ’o s n m t e —  

bu , r,mu , uu ,,, I,’ u , u I s a n , I — s m  I t  mg m O s t  s, n u ’ , u l b, annI ru’uglu ale -el u ,, )f r ee  t r e . , t m e ’u u t s  u l u n c h  were’ euther a so b nm t mon c o n t a I n i n g  101, 
(uS,, m u ’  t ”  s , u m ’ l . e u m ’ s  s e - m m’ r ,unm itt .e nuor h i I m u !  son Is  d i , ’ ,’, t sb ,e .icc,,s m m  u u . u a 1 u u u , n m , u l s , ul r a duo I tre5tn ,ent . m a ch  i m u m ’ . F r m c t  m a n  t e S t  r ea lm  I t s  I c  t l m m n e  , m l , , ,  ‘ ‘ - l u
m a t e - c l u b s  d i u b  not  d i b b , ’c o a r k e , l ) v  1 m m  t b , c -  u e c - ~n I 7 s  lu - n  a
q u a r l -X sau m d .  These -re-sn u l ts t n m l , u  .u t e  I l n a t  I lI1 ~r m u s  r u t  I ’ r u nN - 1539  i n l m e r e - m m t h v  , I r ) I m ’ r n ’ n I  u n  t h e  u . n I u . l b u u b m t y  n ut I ll ’s r . u l u l r m ’,- u us, \ , r l u , ’I’l M a r k i n g  Paints ~\ 1 ’ I , , t r ’ — , I — t h n e — ,’I r t  R , ’ j ,m, nt , Dec n a t e - m i n I s  I uu u l , ’r , ’  l~~~u I r , , t , ’ ’ , u . m I l u ’ , , , ’ , - ‘ I ,  I , ) u , u , m I  l ’ ’ ’ , ) ’ l , c -~197 8, II I. Onmsk ,, , ,\D506b145 maternal su m  I lu  n ’s a. h m’ m , . u u u v 1 u o m  c - u I  10 ‘I’m ,,, t ; ’— )u r ,- u I . .m,,u,mit

A sta Ic— ,,f—l lme -— ar l s e n n umnua n ny b u n s  lu ,’ , ’r ,  p r ep ane ,b  on the ’ s . , m u , ( s  e in ’u’ l m t  t h a t  a m,’ , m l ,  , u r , ’ , ’u n s  m a t e ’ r u a l s  l ’ qn l ’  r u ’, , ,sub,je’rt 01 a u r b u e - b mI m a r k i n g  ( ‘ . m i t i t s .  I n t f m u r m u u t i u,n 15 pn e ’ b a n g ’ t’, , b u m m e ’  1 , -u i, ’ ,s , ’s  u l , , r l r u g  s l rm , ,r  I ’ ,, s~’ l a r g e  v o i u . , u u cs m - m u m , ’ , I mut t t h e  uu l npu l s  u t i a n u  of  s m u c h  pa i ru t s , h e - de ca l “I ’’ ’’ m f i r a —  mhm ’ m n e- I s , ’, ,  w o n i l c h  i m p a u n  lIme -ll c-s c - ) , u I . m , . u , l  I I m u g h  c ’ I r ,  t i n . ’t,l,,l:. , -n v ,uul ah ,l e t c - s l  met hn, nd s , c m ’ h l e e t , m r i z a t m o m m  me thods , u m u m u n u m )  c m r u ’v s , ’ s  . n g . n , r m n t  t i c -  I a n  I . l u r . g ’ , u ,l u - c u I, I e t , ’ r , ’u c . n t i , , n  mem ’h . m n m s n e n , n k u u h — r , ’ s i a t a n r e -  r e l . n t u o n s h i p a , re - s m l l t n m u g  itl (1,0’ I m  , u  t , , , 1 r  l . u m u u ’ . ‘ rI  y r  l , ’ s , s, .,,, , , m , , l m -  u s  m m , ’s u n f a c - n’ p r e - 1u u r . u t  ions , .i pp l  ‘a t laS rn’~I m u ir m ’mneumls , , , n , I  alte rna— peol’t r,,mm’L,’rtn m n l u , u ! , l r , ’ ’ - ’ m  5 11 , 11 c - u .ula lI n u s  latter lu ’-’ ’’ ’ —
nc m a r k i n g  spa t e -mn . b u n I  o, ’ n , n , n l  , u u r ~ on I call I ’ 11am nts a -na 

~~~ ~ 51 .,~ ‘ - - . I,u,I nu,,I ‘ b u m ” ,  I I t  e , b , h , - n ’s ’ , - I  n o  I hr i s  m I t - u I eluse-Il where it s- mn r e l e v a n t .  .5 a m m m m . n r y  r h  r r u , , mm e -nm lcd a i r —  
a’u’urIuf i e - l n h  m a r k i n g  ‘ c - n ’  t h e n  5 , 5  p re -p are ’~l LI, I m r o v i d u  p r a c t i u . u I

i n l n n r m a t i o n  l u  p c l u j ’ I m ’  responsible for airfie-l d marking.
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N - l54 .I 11-1546
CEL l u I , , , . t  I m m u m -  I “ , - ) u  n g . u t u ’ u u  r 5s-l m ’ h - n  A i r  D u c t s . b i n  ‘17 1 , 1), 1,1 ,1 ’  l u g . n l u , m  , - , I 1’ ) , u ’  m r , ,u I  I’ , r , ’ l u  mc l , , c In- ., - I ,  , _ , , , .  I , 1, ’  7 ’ ’ ’ - ,
S. C h . mp l e r m ~~- i~ l , u s ) , h , , , u g l, , AD T. Il -c , 7i I u u u , , l I u . , II , I ‘ ‘ u l m u  - I I .’ , 1.11

Ru ’ f u u t c m u n e u m t  ‘-I ’  , CEI, bu ~~u I , u u u l y ’ , u , , u r u , ,  ~ode I p u - ’ h i , I  ‘ - l u , ’  I - I,, - m u l . l , t n m  c — n -  - s , ,u u n_’ l n l  I m - n ’ ’ , ’- n t , ’ n ’ , , u  mu t ’- ’ ’ t I ’
a I r  b b . i s t  , u , . 1 r  , n g . t u ’  uu mm ,  ‘.‘ , n r u  u I - i , ’ n u ’ l ’ .m s’ , ’ m n t u l , n t u , , ,  , u l u u , m - ’. , s  ‘m , , s l . , , u  , u _, n m ) ’ I  be s ) u u . u I u - - l  on ‘ n ’ . r u b ,  s an , I  I ‘ ‘ ‘ u t ’  - n  t
c omplr- t~’- I .  r: - I , - c - , , 1, , m m ’ s  a t e u u m m ’ — , ( m u , , l ’ m u a , u , t u a l  . m m u - I  e ,  I u t u ’ n , ’ u  I c r o c I  I , , , ’ no. 1 1, ’ . . u , - u , s  ~ , u t . , m , -  ‘ - I ’ ’ ’ ’  .11 I On s  5’ u mm - I n ,  I
,m e , t ,g a , , ‘ l u r r m ’ ,I I u u u u t e - ” u h m f f e m e m u c e  u s c ’ Iu u l u u — u ’ , s c u . s m t v  ole -t humnl u s  n m ’ , 1 u u u u . ’ u , , u ’ u n ’ . 5 , b u t  .u , r r m . ; ’ m ’ u , - i , m r ’ ,’ 

~
- ‘ ‘ i s  ,, , u u u t u - u r ,,- I n c - I ,  - I

, I . u ,g u . m r u g , ’  I ‘c , u uu ,  I I l  m u , , ,  f o r  s u b  u t  , ui l  ‘ u l  , ‘ m t Iuc -- I ~. I .l su .  I m -n I u ,,,, I d  l , , , t  I - , ’ i -  n ’ u ,  u se mI ,. , t i n  - ‘ - n a m I , - ,  l u ,  I u I I - r - m u m ’ t  n , ,  ‘ ‘ 1
n m _ t I e - a r  I - - u ’ .1 o u t , ’’, ‘c g 1 - r a - n _ i ) t ime  s i c ,  ,,~m, u s c  ‘ u m u ’ O n u s 1 , 5 , 1  ‘‘,.‘‘ I 5 u r  ‘ , u ,  1 

~
‘ r  I ,  ,‘ , ‘ . I a m~’ I n .  t u — t h , -  k u , , , . . 1  i l  11111

S o l n u t  r u u r . s  I ’ m ’ .u s t u u g l  e u ’s, , , ‘ , t . , u , I  ace-,, ch ur L ‘, . , t l  I t l u m , ’ t h u  I s  - ‘ u  mu I I ’ ’ .u  n ’n , - ’ t u , , , ~~i~~, ‘ u -  h , u , u r  a t  -i - ‘ ‘~ ma t -s t m  510

‘ 
S f v i a u ’I ’ s u t y  u t  thue w i l l  a r e -  inmc lun , l e - d , -I,, u s , m u u u 1 , ~~, - e ,n s c -  s I - - n  m a t n , u . u , ’ m , m ’ c 1 . u e . - I ‘ - I  at  c- . n r u  s t a b u m l , , e - I .
p r e sen te d  w , t h  a - . 1,’ s u r i p t i a n  of t h m ’ s u m n g l u ’  u I , u , t  

~ ‘ r ’ - .  ,, r c - I  I “
the’ a pp l  ien l  n u c l e a r  b l a s t  p a r a m e t e r s  , auuu l  t h  e u ”  Ic -  u l u I u , u t
p a r am c’ tm ’r a . u r m c l u u l m m u g  t I m e - i c  , r u . , g m m n  t u m u l e s  and t h e n  , s , . u u  m , c s  . A \ i ‘2 — m — , I i a m  u l u c t  s n t h  a l e u n g t b u  “I  21’S l l u , - l I ’ r t ,  s , n l r 1 e - u  t , ’  I I ’  a ‘ ) \ lI ’ u ’ I i ) ’ - l , , u , , , - I c u  ‘II ‘)u . ! u , ) ~~’ h .n ’.I u. r , g  ml, ’ ! ‘ u ’, , t u  n ‘‘c-I
sid e— un I Sill, ‘s , ,uS ’ m ’ ,‘I , l ’u - s u - I u r e ’  i s  a n a b y z u ’ u l , , u r uu ) t f u m ’  11,0, ’ (‘ I c r  u , , , F e b  ‘ ‘ 

- u , L 1, m , u , m - p ~u r , ’ . I), B lu - U’,
h u s t o m i e - : ,  u i  t l , u ’  l ,I a s t  para n l ( ’ le cs  In,’ ‘ m u ’’ u ’ s I ’ ’ . r , ’r t I m ’ ’ . -  I I , ’  s a s b , i , , g  - , n , . l  . l m s , , u .  ‘ m s (Il-.gr,iruu, , n ’ i u ’ u. - t ’ - - l  I ’ . ’ m g
l o c a t i o n s  mum t h e  , h u c t ,  l u ’ , - , b l m - u l s  - I  ‘.,.uii II u ct i ’ , r, am ,’ II ’ 7 I.-, I I , , - “I n c  u ’’’ u . ’ u ’1, a u _ u , -  II - — l u n , a , ’ c  r m ’ ., I - , b ’ -  ‘ u - ~~u ’ u 5  I , , ’
,bc ’mom us t n .’mte ,l  g r a p h i c a l l y  l ’ u c  f c i c t s u n n I a s I c - , , s u - I  11 ,11 ) 1, nm, ’ I - l e s ,  r r l u , - -I A a .us l u , n g  . , I u . t  ‘ , ‘ - , , ‘ t - u l ’  I I , .  -I  i s  , -‘‘s
0.030.  Seu 1n ie -n t i a l  a p p l i c a t i o n  ol t ) , , ’ , , ’ u l e  to ,‘ . u , I, u l u u ,  I m u ,  a . m I I , , s s  ~- - u u t u s u u . c .  l . I ’ u u . t c - c i u m g  I m e l d  m m t i l m t ’ . - - t S ml g
h r . ,m , ’ I , , - u b  h u r t  sys tem pc nas ’uu l es  s o l n u t i o u m s  l , u r  u u ,, u 7 u l u a air s u  t l m n u ,  I 5 — m m u u n t e  , ,  ‘ . 1 , 1 , . . , ,  u u u , ’ V . u s m . s , r c r  c ’ - ’ . ’ I u u , g
e m u t r a l t u m e n t  sS’ ’ule m s . A ~l e sc n i pt ‘‘ ru  - ‘  I t lnr ’  m , , , - - h , r  u , )  - ‘F l. a) t u ’ , n a t  ,es m l l ’  m l  — - - -1. - c - , r  i l - u  I
B l a s t  have Pc o~ma ga t  ion C , , u l u -  l u . m s u c  l u , n c t i n , u u s , t m , ( u u u t  . 1 , n . m ’ , l  u —
O u r ’ s , f , u r m . n t s  n ut ,d o u t p u t s  ( m n c l u d i m m g  -n s annp l n ’  n m u 1 m I , t  -u ’ I I , i
a n nul  I i s l , r , g I , u n p l u t  d a t , u  l u s t i m u g ,  anmi nI l  u ’ u u t ) u ~u I  I u - . l  “ ‘  I
s a m p l e  ar, appe-tudeul , l i - I ‘ ,  Cccl , I n  - m l  ,00 - ‘ 1 m m  I ”  ‘u , 3 - Ic- - l u - u  r ’ - I . ‘1,

I m c ,  I I ’ - , AD
5,, ‘ l u -  m m ’  us u t  . 5 ’  I ’ r une-el 1 . -c c m l i  u i ,  . r u, - , ’ ,

N— I S a 4  iiug I I,, I -  u I , - ,  m l  n u n , - - , , -  ‘ - I , - , , ,, I ‘ - . ‘ ,, , o O r  V I l t O  ‘ . 1 - n  K’ -
I’ r u u ) u o s m ’ u b Me thod for Placing F reshly 91 gc-,1 I I , ,  c - m t ,  us t I , ,  P m’ , - u u u , m ’ .  I u, m,h mn , u sr, an i ’. u nu u ’ I , ’ c ’ .I  ,.nu.I S l u m  I ,u nd a m - -u , u , - l - - n l m
Deep Ocean , Jan 171 79 , B.  D.  R a i l , II. I I .  H a y t m e s  , AD • -a , a i r - l u  I u - m v . , - l u  . 1 I , , , ’,c  1, 1 - m u O n S ’ — ‘ ‘ n u t  u, , , ’ - 1 I’s

Potenutia l app liu .atruut ntu fm,c p i,m cmn g u r ’ r , u  ‘n t ,  i n  t I me  , I , - m ’ 1 m  ( ‘ c n l ’ m n m  u s  ‘ l ’ s ,  m ’ - , - I  I u s -p .  nI 1 u ’ ’ ’ ’St  - t s m  m m m u l m . , I
ore-an are- bast c al l y i n  t b ~rec a r e a s :  in  s i t u  c o m u s t r , u c I r . u I u  ‘‘I y e - n I  5 e f r u . , t  - - I  ,, I . n u e g c n  I . , , , , -

~~
- ,‘ u .un u I I.  - 5’ a

seall oor structures , loun datuons anmi massIve - .,im u In ’’ ,,. I c - m r t n  , I - I  I ne - mI  c- ’.’ u l ’  r I  u - u ,  ru,it m m mc b - m u  I ,  u I  - ‘  k I -  . , r , . I . , I  , .- n,s -
I ixed onea mu fuc i b m  ties , un situ ha rdm ’ru ing oh ’ u I ’  “u  I s run t I le  -Il,c- , .u uu s m ’ s  S I a h a  I u , S u u a . I m ’ , . l u . c  t m u  I n , ’  s m me Iu c - , ussr- ’] ,
s e a f l o o r , and c o n t a i n m e n t  oh lua z . ,m , l o ,us  s o ) ’ s t . u r u , , ’ s  h o c  e m u v u —  , , m , ’ l m c , ,  r u b  ‘ 1  u , t  m l  . 1 . 1 1 , ,  m i l l  cs a r m -  , I c , , l  ‘ h i m  .1 I t u r r ~t onmeum la  I protect u m , n .  Th i s  repllrt presents a mclboml for mu I I n )  m e a s u m n u m , g  ‘I , ”. u u cs arum l l’~ ”~ 

“ I , , , - her c-’ u s , , r,’mnent ‘nc
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i , . ’ m , g — I c - l - n  b l o l l l i r u g  ‘ ~‘~ u 1 5 , 1  Slit ,, .u l l v  l.,,a,(e.l , \ r u , I I , , r s  in  FVSOLVR . m n m h  I - i l ’ ) . - ’ )  n c ’ . nm ’ s 1m r ’ ,  t m , - ! ’ , , u . n m n j r n u l m ’ r I ’ ’ ’  n~~~ , ’ ~~’
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The - I : i v i l  E n g i r l e e r i u n g  I, I I ’ u ’ c - l t m n ’ y  m u m,, u , . , , I, u u 1 , 1  c - c - I — - I  u i ’ s - - l u ’ ’  I ! , ,  s u u ) u , l  I - ’ , , , ,  I I u ) - l  I ’  r ‘
~~ ‘ - I - ’  I u  , u  r lis~ - n ’  n i l  ‘OS
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s o i l s  u I , ,  hu ’ r e a u l u b y  - u n i . , l u’ ,’,’u I I n s u m n g  ‘ l u - n u , , , - - I - - I  u - r u  g I l ,  ‘ u I  m u , , —
m ’ l m ’ rs  a , u ’ I  l u o l d m t u g  I’ 5 u. , u -u t l’ I n ,  t u u , ’ s u m r i p u r u . n l I t  In’ s’, ’ l  ~~‘ I I ’ ’ ,  ‘u — 1 ,513
c , m l n e - s , u , r , l m ’ s s s u n i  Is, I t  us ., I s,, uu ,  I lu  l n , , l , ’ ,)  t I , . u t  s ,n ~ I u I ,  ,‘ . a I m  11 c r i. - ~’mu u , rut .‘I ’.u u) - . c - u . - n - , ,  I m m l g  A l  I , u ~’ , I ,  , 1,. . ’ , r s  ‘u ’, . I
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s b n u , n m l u l  m I _ I  I , , ’  , g m n r u  n I ,  I n ’ - , , ’ - 1 , u , ’~’’, l u ,  ‘cl u ,, u, ,l r r , ~, l . - .t l ,  l u - , u ,~’ III  n - l u , 51 ’
nu b c - . l , - u r l — L , ’ r m  b u o b . ’,t,g u.u ) u , uu lu ’ mc,’ c u - I , . , u u . l  - l u -  n I ,  A I , u , u u l u  - I 5 u l u n ’ , m r , i ’ n e’. m u m ,’ u.- . m g r , u ’ u r , u n n - , i ) u ’ , s  1 1 1 , 1  I I
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~1 u m b u m ’ u m ’ u u  ‘ ‘ u  I u u u g  . i l l ’ - , s  r , u t h e  I m a g u u u ’ s u m m u n  . ns  t Iu u ’  I r m a .  I-
I Iu m I , ’ u  m l  . u l , , I  w i l t  , s,’sc - c - , m I • I,II cn ,’n, t , a t l , u m , l m ’  , , u . , t e c u . , l s  S e u c -
1 , 1 , 1 1 ,  . e I , ’ u (  . i muub  1 s t - I  I , ,  , l u ’ t , n u m u m l , u ’ , ,,, ‘ , Iu . m , , u ,  m l  u n, u l r u u r r . u s ~~r m ’

I c - I  s I  m c s , -~ I l , . y ’ . a n t l u  5 . m t u , , r , l ,  I u ~’ 1 u c -  u , t  I n , , , ,
l n u u l u l e , ’ 5 ’ , , I  101 u I  I m u u l l ’ u g , ’ l n  pm’~ gr .eumu ‘ . 1  m l  I c - ’.’ .~ , , - i  11. 3  Ia
I ’’’’ I n ’s ‘‘I  hu ’ .mt p e r  grams. h I m ’  g r i m , s , u u ’ n - c ’ I I Y ’ , r e a c t - u I

W l t I , i , I , ’ ,,, ’ n o u m l u m t u  Innum u ulu mum i’r si m , n ,  Cnum um l n .u u t  l u n g  .,m , ’ l 5 1 , 1 1 , 1  1 1 1 0
I u , u , u l u m u e - s  a , u u n j , l m ’s w i t h  ‘I k s n  s lm e a r  . m , u , l  I u ’u , s ,  I n ’ sI  r e - u n g t h u s
I u n , , ’  5!1fl 1 u~ I l ’ s  ‘u , ’ s m u m l , ’ r e u h s .m mp ln ’ s  u rn ’  , ‘ I ’ ” ’ ’  X l o u t , ’ I t ’
71 I I I  u r , ,  lu ’s I ’ ’ ’ ’  luu ,umr S Il os a i  t h u n u t  bun n , , • I  l r ’ - - I r ’
urm , et, ’ , , .m l s  m m m l  l u l l , ’ , , ’  u u t  lu ’s ’ ,’I s u I  u m t l u , , u  l u - u  m , I , m , l  a n n , ’

i l I l l u  , u t m ’ ,( ,i m ,,l l l ’ s t m ’ , I .  Seu ll m u  u - m I t u l, e l ,m 5 , 1 5 , 1 1 1 , 1 ’ ) , ’ m m m l
s,’r ’ ,’n,u I ‘II h h m ’nn ’uut I , , nuum ,m l a t  , ‘ u r , s  .~ I s , u l l m . m ’ , u , n ’  ‘ ‘ ‘ ( l i m O a l  1 , 5 ’ s 1’’
I’ ’’ n ,, , , I ‘ m ’ ’ I m um mn , n m~ s, l u ’ s  I i , ’ , ,  I I , , ’  I I  m m  .n ~ r i u  I , u u t  nu l l s  —

5 - 1 5 5 1
N I, . . ,  ~.- -t , 1,c - I u . u m c - r  I , ’, l uru , u 1 unn’ r u I 71n’.es u u m ’ u m m g  r \ d s r . n I ~ l u - ’ u u  cul
l’ - , m m t t Dreers (m\’ I’ n g , , , u ’ n r t s , ‘I.,c 1979 , E. S. ‘I , , t s , n , . 5 ) ’

A 5, 115 , 1 n c - n ’  , n I , ’ - ,  s , u l , . 1 u r ’  t I n ,  I c Iu ’ m h u u u , j u u c ’  t I n  u l u , ’ ,l s , , u , ’
lIne . m n , , u , m u , t  r I  p m  u , l  n h n l u ’ m ’ u I ’ . , , ,  I , , ’ , l  mb p . m i u m t  p u g l , , r ’ , u l  ,, h _ u s

‘ In ’s- , ’ I ‘‘I’’’’  I ,  l I u , , ,  t l ’ , I u m m u ’ 1 , u e ’  w . m s  b m r , m u u , l  t n  I. , ’ on ’, ’’,’ sI m I a n —
I uve -  h I d  j I m ’ u s ,  — .muu, b nu ’ b l , m l n u  I t o  , mr , , l  n m ’ 1 mrs , b l mu i h m  I t  ‘‘ I  Ib m

u , . ’ , , .  I u , , ’  a— - c-,’ u m ’ m v  g , u u . u  I , l ) u ’ ’  I n I , . . ,  m t  . ‘ c -~ n u - s n u l t s  iI u,b u n . mt , ’r l
l l , , , I  l i l t  - I ,  n u n ’s a , ’ , , ’ , . I s , u u l , , ’ , I  l v  1u u g l m n e ’ l l t s  n l u r m m m g  s t ’ u n . n g c - ,
.i n mh t h e -  , u m ’ ’ , , n u i  .1 u t - c l  u - - u ,  u . n  r u ‘ ‘ I .e~o nuing  l Ine 1ma m u t
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A13750798 flame momm iz atiau ‘l u tectio n,
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covered n nclude those for solid Waste gathering, storage , ,u,, ‘1 , 1  roche-mi cab u’mnm ’ngy su lmm nre I at mu 1,14 mv livers hue - n I  m meg
collection , tramusportatuon , transfer , pm oce -nn m rug , anurl f u n a b  shsws it is 1,rart ,cal . The - unetmn , ub .uvau lal , I e’ e’mmcngy is 302’,
disposal. whur/Ib of m .igne-sm umn, , 11,,’ pmesc -nl system is a sing le multi—

p l a t e  c e l l  w u m u l n  al l p l .it e s s h u n n n t u ’ , I ,  .5 h~e-at r’x,Iuaumge-r mm ml
anid ci m cu l atum ,g system tr .u,ms le-r the .uva ml ah l e - hnm ’at tu, lIme

CR 73,010 , vol. 2 l ive - n, Cnnni lmo l may he eit h er mum thu’ cell on no the heat
Survey of Solmul Waste Ilandlung Unit Openatuoums and App l m enchamuge-r . r Ime nu’ pm rrt p m l m a m i l y ,hu s’n ’r,ss, s thm ’ e’Iectno—
cable - Equi pme-nt, vol 2 , l.ang Beach , Cal if . SCS Engine-ens, chemistry of the system.
Den 1972 , N62399—72—C-00l7 , AD9 IOII7I .

Thin report describe -s the typu’s auud associated char-
acteristics oh erunn n e - rc ia hl y a v a n b ,m l r l c e-u lUip mnnen t employed in CR 74.001
so l i d  w . , s tc  hanu l l  m uu g systems , E m j m i u j , m e n t  u s  ml u n r u s s e d  m u m  T m i n h n u j e - t  Ai  r r r a f l  L ung ne Test C e - I l  P cm l I ni t  i n,,m u 71b ,at n ’m m’m ut
s e - d b m s  c n r n r e s 1m o n d u n g  to the  I m m i m a r y  f , m u m n t u o n each  p e n —  s tud y ,  0. F , Davies , R. H , Cmow , A II , .,nm l ’ c .m . m a !  1 , C. F.
f o r m s ,  B n a u u n  and  Co . ,  Jun 1973 , N62 :(09—72-C-002 0 , ,t l ) l , - r u ~ h S

The me -port smmnommami zes the re-sum l Is m l  a nmmrve - y ,u u n , I
CR 73.011 anal ysts of tl~e- a Im Im I, c.n t , m , , I  of cm l nve nl uummm .uI aIr I ’ m u l l u i t a u m l
So l u d  h . , s l e -  C o m p o s i t i o n  and E m m n u s l , , n  F a n  l o c s  tom Selected ,uhalcme,1t systems to the -exlmanst gas from j e t  e r l g m u l , ’  t m - a t
Nava l A c t u v u t u e n , l .atmg Beach , C a l u f , SCS E n g i n e e r s , Dec c e l l s ,  The f~u l l o w i m n g  me thods  b r  g u s  t r e a tme-nt s- i- re- mm -
1972 , tl62399 72 C 00l7 , AD 9IOIIBL vest igateul : we-I scm,mhluers , m u m m ’ ,m lena to rs , e-I,’utros t a t im

Thus report presents an analysis muf the characte -n untirs pme-c ipitat oms, filters , dry unertu .u I collectors , TIne least
and ,1,i.,nt r i m  m ’s ol so lmd waste gene -rate -nh by Navy shore in— costly nm,’t l u on ls I,, , meet m m u g  l m r e s e n t  n - m i s s i o n  s t . u n l , l . u r d s  are-
st allatmons , The- r.,w ulata was otm t am n e -mI during a smirvey of water src ,uhbim ,g systems . One- uI tIme mosl altra dt sm ’ 01 wet
five - Navy insl a b  (at ions in the - suuu mu e’ r of 1072, SI n l u bb e n s  u m s i m u g K,mdhi  I l e x m t c , e y s  u s  dev l ’l op e-mI m u  detail. Tim,’

nu ’puurt c,mve-ns the associ .11. 1 pnmilm l em of water nuipp lv an,]
d i s~uosa I . The re-part ‘m l so u nuc I ,u,l,’s research amid ‘Ievelumpment

CR 71.0 12 suggest ions Ion tent ce - Il eminsm ,r m n control.
An a l ysis of Response-s to Qumu ’ntior unaicc Ion Nasa l ShIum,’
Facilitie-s Solid Waste Management Practice -n an,I Pmou’ednmres ,
Long Beach , Calif . SCS Engiume -e-rs , Dec 197,! , N62.190- 72-C- CR 74,002
0017 , AII9III I 191. Fm’,,a m hi l i l y  St ,mn I y b u n  mm , I nuflalabb e B,,s, Ram)m , Ii, F’.

This ne-pont presents ~nmnI e-val uate -s data ohtaine,l an Ru ’ulme u e-r , 11. B. Pmmn ne -t l , 3. W .  I’ hm ll mpa , Buffa lc , , N.Y .
sol uI waste - pram -I ices at NIvy shore stat ions sam lmbe ,I m m a Ri rmham r Stm mmct ,mre - s Inuc ,, lIm o I’l l 1 , NIn2399—7.l—C—000 I ,
mail survey conduct,’d March - Apr i l 1972. A l ) 7 im I t h 7 I

TI me - n e - 1nur r t  Ir s, clhe ’m u .m b r’ , usm h m u I mIs’ alum ni )’ h nrr lle-ve lop ilmg
In  m u l l  m t  a I m l  e’ l u ’ s  r a m lm I ‘ ‘ I ’ tie ,’ l b  S I  , I - m i ’ s  1ST.  lIme ‘amp

m l m a l  In,’ III) I I ( I r m l g ,  Ii, ft a- ulm’ , m mml cac,y t I m e  - m a x i m u m  lrm a ul s

C — I

—I



‘1 
‘~~~~‘ _.....~~ ,n  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

‘‘

~~
“ 

‘~~~~ -. -

imp oned by a,m 1103 tamuk . Term possible conceptual configu ra— CR 74 .008
tions were in ive - sti gated with a more deta ileil de -signu analysis Experimental Prototype- O ily Waste-water Tre-atmenut Syst em ,
effort being coumcentmal,euh on two of the coniepts . Tlue- maxim Pasadena , Cal ,’ ’, Be-tm Halt Co. , Ma r 197 4, 51n2399-74-C.-0007i,
w i l l  be constructed of a two-p ly neoprene fabric and in— ADA004990
( l a t e - n h  s i t h  aim m u s t l a t i o r u  system sepa ra t e  fr om slni p em An experimental prototype oily s’astewat,er treatment
suppl y. A scale model o~ one comuc elmt aas built annd tested system rated at 20 gpm counsists ,u f three- stages: a parallel
which verified design calcrm tatio~ s, corrugated p late gravity separator , a coalesce-n with pr e-

s t r a i u n e m  and p r e f m l t e - r , and twa c a r b o n n  columns fo r  r e -m o v i u n g
o i l  from me ch anical emuls ions un water of varying salinity,

CR 7 4 . 003 - N o t  a v a u l a b l e  as w e l l  as u-ryan ic r,o le -ti e -5 for different levels of disposal
o p t i o n s .  Tlu e sy s t e -u l  i s  I a  be e v a l u a t e d  and m o d i f i e d  as  a
test bed for lunther deaelo plume’mml prior to field tent.

CR 74 , 004
Development of a Preliminary Design far a Blast-Omu Strnic—
tures Simulator , 0. W. Baum , S. P. G i l l , Hayward , C a l i f . CR 74,009
A ctec Associates inc ., Ju l  197 3, N€2309’73”C—0007 , AD’]14375L The ltmspec li uumn and E v a l u a t i o n  of E x p e r i n , e - n t i l l ) m  Treated Wood

A p r e l i m i m n a r y  eng i n e e r i n g  des ign  and cost s tud y is  P i l i n g ,  H.  Hcn n hum a m u , Ox , l aej , Ca l u f , Jumt 1974 , 968305-74-C-
presen t ed  f o r  a b l a s t — o n  s t c u c t s r m ’ s u m u l a t o r  (BOSS) - ,u 1,,ul m le 0010 , AD78310(I
of s i m u l a t i n g  the - a i r b l a s t  f rom a I megaton surface - hum nst at txpe -nm nmm’ mi n.a il y treated wood pil es at Coco Solo , Cana l
1 ,200 ps i  overpnesnure. Design drawings and construction Zonm’ , sore i o s j u m ’n l e d  in M a r c h  1974 and at Pearl Harbor in
cost estimnalm ’u ar e  provided for a single module proof test April 1974 . Fmn ~l i n g s  i n d i c a t e  d u a l - t r e a t e d  p i l e s  w i ] b  l a s t
and t h r e e  m o du l e  s y s t e m  t e s t .  Labor  and material ic - st twice - as laumg as crel,noted pile - s in waters of high hone -n
estimates ac’- based on rates currently prevailing at Naval hazard. Creosote cousbitu -.stmon treatments of hig her retention
Weapons Center , China Lake , California , a b m ’ u ss ib le - snte ton are - p e r f o n m i u n g  m- q u c m l l y  w e - I l .
a future proof test, Environmental nouns ide -rations affect ng
test p lantuing are also discussed,

CII 75.00 1
utu Study of Insulator Break,]own Under .Savy AnEemun a NV HF

CII 7 4 , 005 C o u m d j t i o n s , C.  N.  R i c h a r d s , La J , n l l a , C a l i f ,  Science-  App l u -
V m ’ r m , , , ’al B r e a k o u t  B e h a v i o r  of the H y d r o s t a t i c  Anc iror , 11. C. n a t io n s  Inc . , f l an  1974 , N6239 9 73-C— 00 33 , A07870 1n 7
u
~amig, V. A. N a , ,  i , K .  K .  D enm ar s , K i n g s t o n , R I . ,  C o i l ,  of  Cond i t i ons  l e a d i n g  to i n i t i a t i o n  of corona st r eamers
fsgm ne e rung, Cnms , of Rhode Island , Fe-h 1974 , N62399-72-C- and breakdown in gases am,’ me-viewed . The- effect of electric
‘ 15:15 , AD7 7SH SS field strength at electrode surfaces and the pressure - of the-

The vert ical breakout behavior of the buydros tatic gas in the electrode gap on the acceleration of free e - le - r—
anchor depen ds greatly upon the anchor geometry, imu clud ing trons with the ions and molecule -n in the - gas are- identified.
ao ,7,or diameter and skirt length; the soil otrength proper— The presence- of water drops or contamunants can reduce
tins; and the pressunre - difference between the ambient pres corona onset field from about 31) kV/cm to about 6 kV/cm , can
sure an’1 that underneath the porous stone , Far the range of affect the voltage distribution , and can cause heating in
cun,hut r-- mns stu,]ue,l , the anchor capacity increased linearly strong VLF fields,
m a l t ! ,  increasing presslune difference provided that the- anchor
sh ut length based Inpon the Coulomb failure theory resulted I I
in an equation which predicts satisfactoni3y the experiment CR 75.002
results , Global-Local Finite Ele -menut Structural Analysi s , Ana l ytical

Considerations/F,lement Formulation , S. B. Dong, Los Angeles ,
Ca l i f , School of Engineering and Applied Science , Univ . of

CII 7... 1)01, California , Oct 1974 , N62399—73—C— 0020 , ADA003936
Ai t e rn .mtuve Strategies for Optinizing Energy Supp l y ,  Distni The analytical developments for a computer code based
h u n t i o n ,  mn ,l Consumption Systems on Naval Bases , vol. 1. on the concept of ‘ global-local finite elements” are pre-
Near-Term Strategies , 1. Consroe et al , Bethesda , Mu!, Booz- semite-ni in this report. In this type of analysis , both the
A l l e n  and H a m i l t o n  I n c . ,  Nov 1973 , N 6 2 3 9 9 — 7 3 — C 0029 , c l a s s i ca l  R i t z  and the f i n i t e  element approaches are used
A0777.. l simultaneously. The role of tbue g lobal functions will be to

The repor t  - h e - s c r i b e s  an assessment  of a l t e r n a t e  s t r a t -  cap tu re  the  bu lk  of the  response , w h i l e  the f i n i t e  e l e m e n t s
egies for opt~ mi zmn g energy suppl y, distribution , and con— provide the necessary adjustments to satisfy whatever local
smimpt ion systems on N a v a l  bases , It contains the results of geometric and material property variations that exist,
c’sst,’he-mne fit m m m al yses at sin near-term energy conservation
strategies app lic able to continental United State-s (COItUS)
,‘i . , val  base’s, Implementation of these energy conservation CR 75,003
strategue s a’, , , n I u l  no t  r e q u i r e  r e - s e a r c h  and development  exp en i — A l t e r n a t i v e  S tr a t e g u e s  f o r  Op t i n ~u z i n u g  Ene rgy  Supply , D i s t r i -
dstnmr e s ‘inn] a,,,nIuI result in amu energy savings ronmgh ly eqsmiv— bum tion , and Consumptin ru Svsbems on Naval Bases , vol. 3.
alenu t to II (‘e rcm ’nt of current CONUS Navy energy use . Assessment of Total Energy System Ap lm lic at ions at Nav al

Facilities , D. Kem utmc’ m ly. U. Wul fingI,,nff , R, Sha w , Bethesda ,Md , Booz—Allen and Hamil ton Inc., Nov 1974 , N62399—73—C-
CR 74.007 - 0029 , ADA OO 3 SOO
Alterna tive Strategies for Optimizing Energy Supp ly, Distni— The key topics investigated and discussed are, ad-
l m u t i o n , and Con s~imp t u o n  Sys tems on 5.ava l Bases , v o l .  2 .  vaunted rcaearch in total energy systems; opportunities for
Adv anced Energy Cnns ervat tu ’mm Strate -gum’s , 1. Consroe  et a l , he-,ut recovery from prime movers at Naval facilitie s ; and the
Bethesda , 9- h , Boom’ - ,te l l e n  an ’b l b a m u l t , u I l  I n c . ,  Jan 1974, feas ibility of using in—port steaming to provide - power bum
9 623 99 —73 — 1-0 02 9 , ,\I) ,’8s~ 57 N a v a l  shore faci lities,

The repor t  d e s c r i b e s  f i v e  au lv u m n re d  s t r a t e g i e s  f o r
o p t n m i z i m l g  en e r g y  s u p p l y ,  d i s t r i b u t i o n , and consumpt ion
oyst em s  an N . , v a l  bases , (II a lan energy applications; (2) CR 75.004
automated bmi il din g cootrm ,l a v I l  monitoring systems; (3) User ’s Manual for CEL/NONSAP . a Nonlinear Structural Ana ly-
ele ctrochemic al sour nen ‘ fuel cells; ,o) advancc,d transpor— sis Program , K. J. Ba the , I’ . t. Peterson , Berk eley , C a li f
tation technology; and (5) total enuergy systems , for each Engi,”ering/An alysis Cm rrp , , t)ct 1974 , N m 523 9 9—73—C— 0019 ,
advanced strategy , the report c omutau nn a technology assess— ADAOON’dBB
lIe-nt , a di sr mi nvio n of .epplicab il ity to the Navy, a dia This use-r’ s manual uicncmiments the inpmmt datu reqn,ine-d
cmm s sion of costs air , !  b e-mum-fits , and recommendations for Navy for the ’ computer program CEI.,’N”IJSAP . NONSAP is a nonlinear
implementation. slrunt ,mr al analysis ~mro~ r.,o, that predicts either static on

dynamic response nt structural analysts with material and/or
geometric flon lt nuearnt ie ’s. The program can also be used to
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analyze uneac problems. The following element options are CII 76.003
comitained in the program: truss , two-uiiuse-nsional continuum , De-e-p Anchor Long-Term Model Tests , if. C . Yen , Long Be-ach,
thre -e—dimemusiona l continuum and three—dimensional mu odal tie Ca lil , Dept . of Civil Eng immee- n iuug, Ca lifsru ,ia Stat - l a m e . ,
elements, The- three-dimensional nodal tie- elements may be- Dec 1975 . N68305-74-C-0002, ADA022142
used 10 simulate structural dislocations and special condi— ‘rime results of a laboratory study ut i ve-st m ut atim l g the-

: lions . lue-havior mit  d eep ly  embedded model  a m m c h o r s  is 1ure -se -nt ed,
Emphasis is p lace-d on long—term static holding capacity,
Quantitative data describing the soil—ancluor interaction ,

CR 75.005 is rl ud ing pore pressure responses to app lied loads , is
Theoretical Basis for CEL/NONSAP , a Nonlinear Structural presemnted and anal yzed. For long-term static loadiung ml was
Analysus Program , K. J. Bathe , I. K. Peterson , Berkeley, found that two distinct stages of soil—anchor he lm s -mon
Caluf , Eng imi ee -nmn g/A n alys us Corp., Oct 1974 , 962399—73—C- govermued by di l fere -mut mechanisms existed , The hurst stage
00 19 , ADA004989 was dominated by local shear and consolidation , while thu e

Thus program documents the theoretical basis for the second stage wan ulomirmated by soil creep. For the mmo rmall y
computer program CEL/NONSAP. NONSAP us a nonlinear struc- consolidated soil tested , for sub mi c h tine - lmm l ui mlml y mnu dex was
tural analysis program that predicts either static or dynam- generally gre-ate -n thuan 1 , th ere was mmo evu ,hem, r - mn mdicat i umg
mc response- of structural systems with material and/or that long—term holding capacity is less Ih mamm simont-term
geometric nanline-arities. The finite - element procedure is ho lnh ing capa city.
use-ni far spatial discr etm ut ation of the incremental e-quations
of motion , and a Step—b y—step technique - is use -mi to ccumpate
the time - dependent response. The al g o r i t h m  used to solve CII 76.004
the- discrete se-t of nonlinear equmation s is a modifie-d Newton S,mnvey uuf Available Syste -nus Ion lm 1urovm n g He-at ‘rransf,-m in
mteratmon. Derivations of the finite element matrice-s are- A u r  Con~h i t u on u n g Chiller Csndemusers , J. S. l,ull iam s , S, ’c l u u u , s
given for those elements currentl y operations in , the NONSAP Pa rk , Ca l m ! , J u l  1976 , No8 )ll’i-76—C-00l8 , AI)A02937I1
p r o g r a m  e lement  library. A survey of available - systems whuuh , claim I,, maintain

or in muprove  the heat  t r a m u s i e - r  a b i l i t y  oh a i r  r o m u d i t n u u m u u m u g
conunhemuse- ns was p e r f o r m e d .  Twa sys tems we -re  i u l e - m u t  I f i e m l , 1 , 1 4

CR 75.006 - Cancelled of German ori g in. One- syste-m called the- “S A N. Ouu- l,s,a,l
Tube Cl eaninug System ” ones small brus hmes to keep time cot,-
denser tubes clean . This syste-m is distnib nute d by liatn’r

CR 75.007 Services of America , Inc. Tl,e -other system , luandle-ul by
Finite - Element Formulation and Solution of Cot tact-lmpa cl Amerta 1u of Mineala , Ne-w York , use-s small foam rnmbbe-r balls
Problems in Continuum Plechanmcs , T. J. Hughes , K. L . Taylor , to maintaim, amud cle-an, tIne conudenser tulm es, Several usm ’cs o
J. L. Sackman , Berkeley, Ca l i f , Struntur .m l Engine-ering Lab , thuese - systems were ident ifiem i and Visite-d, The M A N .
U n i v .  of C a l i f o r n i a , May 1974 , N62399 73 C 0023 , A0A 011 0 54 sys t em a im i nea r s  to r e q u i r e  less day to day m a i n t e n a n c e -  and is

This report presents a geumena l thenuny of cant.m ut— impact more -s nuhely used ,
problems cant in a variational theorem suitable for im-
p l ementation with the finite element use-thou!. TIme oneme -ni ca l
scheme- us described an is the structural anal ysis computer CII 77.001
code inn which it us contained . Finite Element Form u latioum auuu l So lutioun of Contact -lm 1ua, t

ln nahlemn in Continummm Me -channics - I I I , T. J .  ih uu g hen , K .  I. .
T a y l o r , J .  L.  Sackn u atu , B e r k e l e y ,  Ca l i f , D e h m t .  of C i v i l

CR 75.008 Engimmee n ing, Univ. at Ca l ifarnuma , Jul 1975 , 968305—75-C-
Finite Element Formulation and Sol ution of Contact—Impact 0004, ADA022038
Problems in Cont inunmum Mechantcs - I I , T. J. Hughes , H. I,. Several Hent iianu roumtaut - iu mm p .iu-t pmcuhm len ,s ire -solved to
T.uy lo r , J. L. Sackman , Berkeley, Ca lu i , Strnmrtuna l Eng ineer- verify the . n l gonithm emp loye-d anm i to dete-rmiume -the - l imita—
sng Lab , U n i v .  o f C a l i f o r n i a , Jan 1 975 , N 6 2 3 9 9 — 7 3 C—00 23 , t i o n s  of h i e r t z i a m u  t f n r ’o n y .  T h e - o r e t i c a l  hock s.ms coutep lete-d
A D A O l l l O 3  I o n  non lum ,c-ar compre-ssub le, m eanly mnc um 1 ,me ssib le , aun ,h

Herzian contact—impact Imn oblem s are solved which 1cm— caunpressible elastic I m o u h i e s .  D e t a i l e - d  a l g o r i t h m s  a re  pru —
onstrate the veracity of the nume-rical algorithm emp l o y e d .  sn , n l eu l  f o r  t he  l s ’ o — u h i n m e - n s u u n , u a l  ramutact sl id ., n m  s,’.nccIn algor—
The importance of the impact and re-lease conditions is ithms .
emphasized. A methodology is develaped for nonlinear
contact/impact problems .

CR 7 7 , 002
Finit e El m -moe -nt Mode-ls hoc Large Dm np l acem e -n u t C ,, u utac l - l n m, j , ac1

CR 76.001 Analysis , T. J. Hnm glmes , et al , Berke-ley, Ca l n l . ll,’ p l . of
Evaluation of Plechan i ’oemh Colle-ction Systems and Development Civil Eng ineering, Uu m iv , of Califonn , u .m , .I mml 1 971, . 51,8 10 5 - 7 5 —
nc-f Criteria for Prototype Refuse Colle-ction Truurk Attan’hment C-0004, A0A0311280
for Navy Housunug Co lh e - ctmoum , tong Beach , Cal u f , SCS Eng i— Theory amid algorit hms ion Iargm ’ mlm s 1 mlaun - mn,’mul cuuntac l—
nm-ens , Ju l 1975 , N68J05—74 C—00l4 , ADAOI49O6 impact aumalynis in two dim emus imn ns are 1,reseumt,’.), Time theeony

Refuse um , l l e tion meqm mi me-ummu ’nts for Navy hamil y ho euniuug allows for arbitrary c u , , u l . , c l  s ,m rh ,, r m ’ uheve-hupnemmnl - stick ,
a n,- .una lyzed , and  mumumuc u pal experience with prototypes of s l u m  ammul fn ict u uu i. u I sl in l imug c u m m u n h i  t n u u m l s .  S a u n m l m l  m ’ ‘r ob  ems
m,’cluan m xe-ui collect I l i u m  devices ar, eva luua te - ij  wu  l b  lIne purpose  wh I rim employ the al gonu thnus are -givu-un.
n t  establishi ng uhe -sign criteria for a tru m ck attarhume-mul
usable at Navy s h u u n e  s t , m t u u u u , s ,  A umumbe-r of comme-rc ia l l y
eva m l a b  i ,~ .,nul c u m m u n e p t u m . u  I fe -v  i em ’s a r e -  u “ m i s  i n h e n e n h , The - r e p u n r t  CR 7 7 . 0 0 3  - Catu ce l ( c m l
rernnsen,Is 1,-vu’ I ,,1,m,’mmt I t a semi—n ,uunt I n ,mnnms device and
I,mmt her m nv es tugat uu ~n u t  (,us— u u,st storage romutaimmens ,

CII 77.004 Canuce- lIm-ul

CII 71, - l I I l ~ u . , , ,  m l )
CII 7 7 . 0 0 5  C ( a s s r i  ie u i  ru’ )’uurt , Dec 1976 , AIlCO(198l81.
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CII 77 . 006 be e - mm s sumrce  segre -gate- ’i . A l l  a l t e - r , , ,m t m a e -  syste-on desi g ns wr ’re-
P l a c e - m e - m i t  c -- I  Con ccm ’te  i n  thue - Ocean , 0. 4. Evanms , J ,  I l e n m u d o m u , t h e,, s u m b j m ’cted to a l i f e -  cyc l e  cost a n a l y s i s  • aum ul r a m u k , - .l
Dun can , O k l a  . Ha ll m burt on , S e - c o n  u-es , Dee- I N  7i5 , 568305— 7 6 — C —  ac c o r d i n g  to Cast , Tim e re - cu c- uu no uet u i l ed O v s t e - n r  f , , r  t i m e  u . mvy
0038 . A Du tul ) J ’ i l l ’J m ,  e x p e r i m e n t a l  t r a n s f e r / r e s o u r c e  re -cnu ve -ry I . m c u l  u t ~ s. c- c-c-

Th i s  r e - p u c - u’t p r e sen t s  s t a t e — u ’ I - i h e — a r t  a m i d  l mro pn , se . l  c l e a r l y  ide -nt  i t i e u i , ‘Ihe  least  ru st  e c - v t e n u  r e qu i r e s  s O u m r u c
one-thuds o I u o i u u  r e t  e- placement mm the ocean to d e p t h s  o f  se-gre-Hat ion of uu , ,c - s t  , i i r r t a l s  a n t  g l .uss , amud p c c - ’l o s  m ’s tel, , , , I i e - u l
20 .000 feet. Current tm ’chnol, -cv includes hun ket , tre-mie - RD) b r  use im u amu nun , c - n ,- r. uI, , c - - -’/ nm ’ .mt re- ru se-my “n I n - c  n m n u t  to
p i p e , pump ing, preplaced aggcr ’g.ite -amId lu .mgged coum u ’rete- produce steam for nine un , l,. use .
methods as well as oil field cem u l eu ltin g techniques. Problem
areas , lunmitations amid de fi cu encies at the rurcemut techuno l
ogy are discussed. Five- ne-a’ comucepts of ocean concrete CIt 77 . 0 1 2
planc-mu ment are presented and evaluated , most of which are E v a l u n a t i o u c -  u t  So lvent  Recovery  S y s m e u u u s  f o r  P o t e - n t i a l  U t u l u -
variations of the current tremie omethod an bucket placen oent. zation at Navy Shore Activ i ties , J .  S. W il l ianu s , Nes-luury
Recouumn ,eudutions are made for research aim materials and their Park , Cal if , Nov 1 976 , N625B3—76-Pl-W820 , A D B O I S I O 5 L
properties , test methouls , cont rol devices and guidance Several distillation and activate -mi carbon adsorb ing
systems for placement, A compre f uemus ive  b u h l i o g r a 1m h y  us solvent recovery systems we -me evaluated for use at shone
included , activities. Results indicate that recovery of Stodu lanni ’ s

Solvent  by l i v e  s te -an d i s t i l l a t i o n  systems may be e c o m u o m u c -
a l l y  f e - a s i b l e  fo r  l a r g e  shore . m, t i v i t i en .

CR 77,007 — Canc e l l ed

CR 7 7 . 0 1 3
CR 77,008 Coal G a s i f i c a t i o n  S tud y ,  San F r a n c i s c o , C a l i f . B e c h t e l
Operational Testing of a Controlled Air Incinerator With C o r p . ,  Apr 1977 , N eS 1 U 5 - 7 6 — C - 0 0 0 9 , A0mN 04l 860
Automatic Ash Handling, N. Kleinhenz , H. G. Riga , Xenia , The general p r o t i u ’m of pr ov ud umu g f uel gas for Navy base
Ohio , Systems Technology Corp., No v 1976 , N62583—76—M—X553 , facilities is st iu d ier l . Th e i n t e n t  i s :  first . to pu’ovud~ADA044337 design s of a coa l gasification plamut produn - umu g 6 a h o

Mass and energy balances derived from fou r days moni— Btu/day reactor onnt put , base-d on two types oh c u ’ : u c - l o n s ;
taring of time normal operation of a commeccua lly available second , to conduct parametric studies lead iun g to means ton
incinerator of the controlled-air type are presented, The-ne the costing of similar plamuts operating ‘c-mu different be e-nh-
balances provide data which will allow extrapolation of heat stocks; and third , to p rov ide  a method ton estimating the
losses and efficuency if a similar incinerator operatioo change inn boiler muting which must follow the snmb st itstuom,
were to be installed for heat recovery at a small military of fuel gas for either oil am coal lurin g .
base. The performance - and econmumics give -nm are- based omi con-

ceptual design methods . The economic re-sults allow compari-
son of fuel—gus and fu e l - o i l  costs on the basin of the

CR 77,009 Navy’s method of analyziog costs using “Econormui c .Amua l ys i s
Operational Testing of a System for Solid Waste to Energy Handbook ,” NAVFAC P—442 , (975. Thur costs are the sum c-c - f a ll
Convers io n, H. Kl einhenz , H, C. Rig o , Xenia , Oh io , Systems future outlays discounted to th e -prese-nt f,ut allowin g enr ol-
Technology Corp., Nov 1976 , N68305-76-C—0007 , ADBOI7O44L ation at different rates for uti li tues and f,’edst .-ik ‘-c - -c ,- a

A performance evalumation based on 48 hours monito n imn It ZN-yr ‘,ncrudnc-ct.iucu persOn].
of a packaged heat recovery incinerator installation is
presented. The evaluation includes heat balance analysis ,
stack emissions , and general observations . The m e - ut balance CII 77,014
‘Iota is of greatest significance since i t  will allow extra- Coal Gasification Stud y Hanrlhook , Saun Francisco , Ca l i l,
polation of heat balances for other ape-rating conruhitions . Bechtel Carp. , Apr 1977 , Nms f!OS-76—C-0009 , Al)A042385

The purpnc-sc - of t h i s  h i a n , l I u o , ’ k  u s  t o  p r o v i d e ,  f i r s t , a
procedure for evaluating tIm ,- nosts ml  a coal g as i fu n atuonm

Cl] 77 .0 10 1n l a n t  in  t e r m s  c f  t h e  -c ,m 1 ’ , t a (  m u n v e s tmen l  a o l  a p m ’ c a t u m u c
Experime-ntal Studies of Fatigume Failures of D cu,, u Lead costs, These ,,re t fir ’ n e i s u t  I ’ m ’  I , ’  s e v e r , u l  ‘a r a u t u m - t e r s
Cab les , C.  V.  Ch e l a p a t i  et a l . ,  Long Beach , n , n l i f , Dep t .  of  d e t i n i i m g  c o a l , l o c h  ~.rs , . ,mu d s u l tu nr e m i s s u u . m i s ;  se-cond .
Civil Enginee num ug, Californi a State Univ. , Dec 1976 , 51,11 l O u - p rocedure  f ’ r - t i c  d, ratmng c-I ‘n a c - -  base b o i l e r s , t o  re l i c t
7 6 — C — O D I N , ADA0 37 164 the change in  p e r I i u m r ~u atu c e rI’s’, t m n g  f rom i n t r o d m u c t i o m u  oh

Eight hard-drawn capper cables were tested to failure lnue l gas i n place -‘I rural on o i l
under static lateral axial load and either dynamic lateral Time var mmp la ot ana l ssus us ba n e - i in ‘c - , ’t  ‘ mu a delai l e t
load or tars tonal couple. Dume to the large nn mut , be -r  of t e s t  otr .u l  vs us u~l the g.ms treatmen t se-cl nuns r I  the- p 1 - mu ~l. - l ’tu e
parameters umevolved and the limited nuimben of specimens renuamning part of tI,m ’ jm l ammt 1ue cfou- ma n re :5  I. .n c , r i  u ’s u ,c - l i ’,e - :u-
tested , firm conclusions c.nnnat be drawn about the f.et igue t i i r , a  I s l o m n ’lm io me l  cv c - n i  ,:ca c appmoach I ., e-~ u i Ii ( ‘ mmm iv ,  i m u  t In , ’
life of copper cables u nder dynamic l. nt e ra l or torsional gas prod untuon s,’, t m u ’.n, TIn , ’ l , u , n l e r  - h e r a t u m i g  m e-tI,, ,,i u s  l i r e - I
l o a d i n g  combined w i t h  a x i a l  t e n s i o n .  W i t h a x i a l  ammu i l a t e r a l on o b s e r v a t i o n s  - - I tI, e- relative - i’ aotrihutim ,nu to Inc 1 t u.utmn ’—~load , fatigue failure occurred at 4,000 cycles; with suutal fe-n made by radiat ion amnu l , r - r : v m  clion , ar, ul sum cuun ,s’en lman al
anni torsional load failure occurred at about 10 ,000 cycles. rel .mm ians d escnml ~u rug the -se - tr .,u u st e- r luracesses .

CR 77.011 CII 77 .0 15
Development of Alternative Approa ctues to a Small Scale Solid Time Development ‘-I Methadolcigy for the lletr ’ r m m n n a t i , u n  of Il
Waste Transfer/Resource Recovery St,,Liouu for Navy Ins tal- ‘,‘al,mer, oh Exn sl ummg Structures by brru r. te -a ’iy Elate Heal Trans-
la ti ons , H. 0. Rigo , 8. A. ila usfeld , Xen i a , Oh i o , Systems fe-n Measure -me -ruts, hi . F. Puippendick et al , Solana Beach ,
Technology Corp., Jan 1977 , N68305— 76—C—0025 . AnRo17o4:hL Ca lif . Gemsu.c ie nm ce Ltd., Jun 19)6 , Nni .!5B3/76-9-h792.S.

A “functional module ” almpm -oach was used o preparing AI1A041235
al terna tive p r e l i m inar y designs cI an experum eotal Energy conservatiom, surveys of Navy facilities Often
transfer/resource recovery station for N.ivy bases generating require - data on mn—p lace K—values of existing stnuctute-s
15 to 25 tons per day of aolid waste. Allernate ei 1umpunm e- nt Such information has lie-en difficult In’ in lstainu due to tc.,,us-
components and processes were esannineu l for each functional me - nt ronditmonus canuned by day-aod-m uught temperature chan ge-s.
module , and their life cycle costs we-re compared to identify
the most cost effective equipment and proc esses . The
selected modules were combined to form alten satus ’m’ system
des i gns to process two types of solid waste: completel y
mixed waste , and was te from which mont glass an,i metals have
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This study indicates K-values can be calculated within about lItre-c bead multipass deposits . Most welds were made auto-
a 6% accuracy from heat f lux  and inside-outside wall surface matically in 3-1/2% NaCl solution with gravity fed d cc-
temperature data that have been integrated over a 24—hr trades and controlled travel speed. Direct current ,
period , straight polarity and the drag technique were used,

The evalua tion was based on operab il ity , poros ity ,
crack resistance and undercut, The factors considered for

CR 77.016 operabili ty were bead appearance , s lag  remova l , arc stabil-
Air Leakage Measuremen ts in Navy Housing in Norfolk , Vir- ity and ease of operation. The effect of travel speed ,
ginia , P. L, Lagus , La Jolla , C a l i f . Systems , Science and current and coating thickness on bead appearance and poros-
Software , May 1977 , 862583/77-I1-Rl78 , ADA049276 ity were determined, The coating thickness was also related

Ai r leakage measurements by the tracer dilution tech- to depth of cup .
n ique were conducted in two separate three-bedroom apart- Ten lb each of 0.190 and 0.220 u.n. coating diameter
ments in the Wi1l o ughb~ Bay Imneni s iuig are-a , Nor folk Navy Base , R-l42 and 0.190 in. coating diameter INCONE L Weldin g
Norf o lk , Va, Sulfur hexafluonide was used as the tracer Electrode 112 were shipped to the Civil Engineering
gas , and the gas concentration was measured with a portable Laboratory , Naval Construction Battalion Center at Port
electron capture gas chromatograp h at 10-mm intervals Hue-ne-me, Cal i f . for further evaluation.
during 2-hr test periods to determine dilution rates . Air
change rates were determined directly from the logarithmic
d ilution nate- of the tracer gas. The procedures used were CR 78,001
documented in detail for possible inconponotion into a field A Survey of Available Data on the Normal Drag Coef ficient of
measur e-me -tnt procedure that is being developed at the Civil Cables Subjected to Cross-Flow , W. L. Dalton , Rockville , lId ,
Engineering Laboratory . MAR , Inc. , Aug 1977 , N62583/77-li-R443 , ADA048263

The Civil Engineering Laboratory is conducting a
research program with the goal of developing mathematical

CR 77.1117 models to aid in the conputec simulation of the behavior of
Improved Chemical Components for Formulating Fiberglass- cable structures in the ocean. One of the major goals of
Re inforced Plastic Soil Surfacings , S. S. Drake , H. E. the program has be-en prediction of the- normal drag of a
F i l ter , 0 L. Stevens , Mi d land , M ich , Dow Chem ical Co., May vibrating cable. Two simulation models have been mndepen-
1977 , N68305-76-C-0003, ADA04 1605 den t ly developed which , when used together , result in the

A stabilized resin was formulated which displayed a capability of predicting the normal drag of a vibrating
shel f life by accelerated test methods substantially in cable . The models predict the frequency and amplitude of
excess of 5 yr at 7SF. ft was discovered that 2,4- the cable vibrations based upon the mechanical properties of
miinitrop henol and p—tolyhydroq numnone act synergistically to the cable and the fluid flow properties; a factor i n  then
enhance stabilization , computed which , whern multi plied by the non-vibrating drag

A new , reliable catalyst system was developed that coefficient for the cable , results in the effective drag
gives reliable cure with adjustable gel times over a tem— coefficient for the cable , Thus , the- non-vibrating drag
perature range of 40F to l2OF. The catalyst is come-ne coefficient must be known , A survey has been conducted to
hyuiroperoxide (CHP) and the promoter is a solution of Vana- identify available drag coefficient of non-vibrating cables
di um Ten Cem (5% metal) and N ,N-dmm ethy l—p— toluidine in a and to assess the quality of the data as to its applica—
2.4/2.0 ratio by volume. bi lity for use in design of undersea cable structures,

The newly developed formulation uses components with
longer shelf lives , is use-able over a wider temperature
range , and ce-suIts in better FRP properties. CR 78.002

Concepts for Reducing Crime , Theft , and Destruction of Naval
Shore Proper ty , K. Cunmm ingham et al , Arling ton , Va ,

CR 77.018 Westing house- Electric Corp., Sep 197 7 , N68305—77—C—00l7 ,
Solam Air Conditioning Study, K. Merriam , Cambridge , M ass , ADA04844 1
Arthur D. Little , Inn,, Apr 1977 , N68305—76-C- 0029, Concepts for crime reduction on Navy industrial type
ADAO439SI enuvironments through control of environrsental design are

The state—of-the—art of solar cooling is evaluated to presented. Examples of crime prevention methods used in the
determine the near—term performance - potentials and life- public sector are dusc mmm ,ne - ri . Various opportunities for
cycle costs of the most promising approache-s. The heat- input of physical secur ity eng ineering and crime reduction
actuated absmurption cycle , Rankine cycle , am nd desiccant factors auto the- planning, desi gn and construction of new
dehumidification cycle are examium ed. The- principles of fa m u l itie s are id emutufied a uth reference to the Navy ’s
ope-ration are described , performance coefficients are re— Facility acq u isition system.
viewed , operatmng constrai unts are - examined , and the cam-
sme -rni al status of each approach in evaluated. An analysis
of the major solar cooling demonstrations (as of 1976) is CR 78.003
carried omit. Savings—to-investment ration are calculated Prelimunary Design of a IC mIne Solar Heated Open Braytun-
Ion solar ro olmung systems in buildings in seven locations Cyc lr Engine , Cambr i dge . Mass , Artimur lJ. Little Inc., Nov
within the l’ ni te d States. 1977 , N68305-76-C-00I4 , ftm DAOSll Ol

This report discusses the results of the first phac-e of
a Iwo-phase program to ,msses s the applicabilit y oh electric

CII 77.111 9 C c -unce ll ed power generation from solar energy at Nav.u l bases , par tiru-
lanl y advanced bases which requ mi re small , mobile systems not
unuder development in the civilian sector,

CR 77.020 For purposes of establishing a base -flume system agaumust
c-’luns t , ’nui t m c Ele- rtr u ules for Underwater Wet Weld ing, F.. P. which the costs and hene futs of various solar-to-electric
Sadowski , New honk , ‘~.t’ ., Intern ational Nickel Co. Inc ., Jumu energy conversion pron-esses can he compare -mI , an open—cycle
1977 , N68305—77-C-00l3, ADA045583 aur turbine/generator set was chosen with tracking parabolic

Twelve auste -nitic electrodes were evaluated Inn use - as lush reflector to focus direct solar radiation Onto a
wet smelling m’le -ctr ’ndes. Time type electrodes investigated collector/heat exchamuger providing heat for the engine- .
were: Inca—Weld A toll two modifications , INCONEL Weld un g Prel iminary system designs an,h cost estimates acne prepared
El ectronics 112 and 182 and a semi—coumnuercial stainless for the solar “fired” open—cycle air tuirbine generator,
electrode miesugnated R—142 and five modifications , E (m013 Where possible , technical and cost information for the
was ums ed as a standard , The welds were head—on—plate - and various subsystems was obtained by direct contacts with

f irms in related prodm mct areas , in par ticular , f i rms in the
antenna field and finms s producing small Brayton-cycle
eng ines . A cost of $42,000 per uni t estimate was projected
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f u n  ., I ’ m - - .  I u t , . ’  mu l u ’s- u - I ~~I I . 1) 1)1, u m m u n  I s l~~’~ 
y e-a r . At u c u . . I u n u  — Cl] 78.1)08

t u I - r u  l , ’’ , r ’ I s  l , m g h m  u - u u u u u u n z h ,  to n , a r r a u n l  t r u e .r s s e m b l y  1 in, -  l u ’  1u A P r e ’ l  m m i m u . . n y  D e s u g u m , E c e u n e u m u c  and F. l u u  icy Anna  vs  u s  , ari d
, n m m 1 nm u —s , 1 111 u , , i u s t  m m , , , ’ . - I ,‘st m n m m a l , ’ s  o r e , - u s  l ’ s- as $ 1 2 , 0 10 h mn- r E u n v u  r n u u , n , e s t u l  l m ~ur mu t , \ s r ’u - s ’  . .u u u u - u u  I b r  a N u - . u u , . n t m - ,  C o u l m u m g
u m m u i l .  I n s , ’ , l  n n l m r u u u  t Im n ’ u . n f ’ u  l . u I u u , s t  m o m  l i n t , ’ 0 1 542 , 1)011 u i - u  ‘ c u - j u n  1 , N ,u v., l S u ’ , u u c  t v  ic  u u u u l u  m u  u I i t  m r .  u t  f m n u , t , ’ r i ia r t on r ,

n m n n m t  a m n u h  u u ~u , , m , svu n m l  I , , m u, u nm. i I 1, enfo m nua nce of cl,, u m n i t  a t  , n ‘ l . m n u n u ’ , J ,  H u r s h m o m , a u n , Port  I .n m c  g l . u u h u ’s , I l u , m u m - u n ,  l u - u

s i m m .  u , n t In u i  - ‘ ‘ C  , u l u l u ’  i n u r u - l a l m o u m , i t  5 . u O  p ro j e ’c l eu i  t h at  cos t  D u v .  , I n ,  m n u , n  N u n  l i m e  • ‘I u i  1 1 7 1  51,5 lu — 7 7 — 1 — 1 1 0 1 2 , -\, , A l - , f , u , ( I  I

- - I u u u w u - u  f reon  II , , ’  sys t e-umu a n u m u  h I  he $0 . 2 7 / k W h  ( 2 7 0  s um I s / k W h )  . P c e - l  u n u n m u a m y  d e s u g r u  amur l  . u n m . u l y s n  s s e n c  1ue r h , . r  II , - . I I - - u  a
f u r  ‘‘ I’’’ su ’ ,I su ’ , u w . n I r ’ c  m u  r , u - r , , I n I  u n u m n u m u g  s s ’ s I , ’ u u ,  I ’ ’ ,  am , , - x u ’ . I  u r~~
1i . s _  N , u uz y l m u u l u i i u n g  . u t  C o r n ’ ,, , M u i r , , - . I n . , ,  u , m a j u n r  - ‘ I ’  t u i , , ,  we , , ’

C R 7$ ‘1’ -, u ; , u , u , n ’ l  I c ’ l  e x , u m u m n e u i . l’ hm e f u r s l  , t u u  mom ’ s,’ . , s . u t u - r  I ’ m  m l  ,u - r ’ r , m u c , - , , - -  I I u W
b a i l  I 1011 t a o s )  ; t he  s m - n  u - n i l , to is, ’ a d d i t  u , , u u  m l  u , , ,  I r u g  .u un d

: 
ulehuu m m r h i  f u c a l  i o u m  (n ’m ,h uam u n , ’  nu nt ’unt I u f n u u - n e s s . m n v . s l u m - u ,  t I n , -  s u - .m

: i 711 , r l l ’ i  ,,‘a ter  t , -mpe ra tu r e  is h u e  In i g in  -

I’ m, ’  I m n ,n u na c’, II, ’. u guu u I nun i-: i lu, ’n imuneunt a I Coot,i m e- ri ce -u t’reeze - A nmmun t u e’ r of a I In-cuna le ,‘,n h na m nc ,‘nuemut r ,mc I lu - - I s  s m - i c  , - o , uf l u

I l u s . m l u u , , n t  u - - u ,  I r u  , I , J . F c u r e r  - S . Tlnom1uso,u , Andover , ‘I;u ss , used , amed pr el u u s m u u , m n y  des guns developed , u , , ‘u - In r,g m u ’ h r  a
Camnceuu l r .m l m im i N I’, , ml ist s lu ,r , , De-c 1977 , N68305—77—C—O0l 9 , solar/desiccant drying system . lIme’ u ’ s m s t  ung m u m  ‘ ‘ ‘ n h u u u u , u

ADAOS 1 1 7 1 fog system was a Iso conusm uh,-re,I for us,’ I u n  e , n l u a , u u  r o e  l i t  - if
A pme I nurmu run cv -I cr ugmi ‘‘ I .e 20 , 1100 gpu l conuta  i nun i /- u -uI de-si red , The -initial ‘‘st s s ,u um 1 .1 be -I ‘ru e lIn us I , - r a ,u,-a

lundirect c u u u u t . e c t  f r n ’e zu ’ ’l e s . n l i m u a t o n  was comp lete-d . The eohannceument system; imowe-’.’,’n , I, fe -I vu lu r ‘sir 1 , - u  I I u , , .

system csum s isis ut a free-oe-m Sr Il u ;m he - I mast i,,g cycle; wasln option would bu’ highuen iso to gre-ater u ’ u i c c g v  lire - TIn, ’ l u t e
m l  iso; unmul i r u n t  n- ’nt n ta et uneltem ; a u n e l  pumps , cnnm1uressu ,rs • c-yr l, costs for II,,’ sn’,m w. m t u ’ c system are- I u s e r  Iha mu t c a

bn eut ex n I n . i u i g e r s  a n u m l  c o o t m m u l s  t u e - c e - s t a c y  to make a cnnnup lete -rruove- ntuonal syste-m.
sys tenu . Al .m muonninnal ulesigmu point sf 3 .5% m i m I  and at 70F , 11 the -seawater system cam, tue used wm t hu omn t e n m l u . u r , u r ’ v u c , , l

h o e r  u , u , . u u m m , p  u us  i s  c’sI u v ua t e-ul to hue 77 k W h r / k ga I .  Tb~- i t ( a t m  save 87% of t he  e l e c t r i c a l ,‘u,u -rgy use-nh I , - r a im rood m —

r oun strun n I i ’ m  cost of .n ~r r o t u u t y p s ’ u n , n i t  is  e s t i n n a t e - d  to  be t i a u u i o g .  W i t h enuhuancemen t  i t  c a u n  save 1,111. u I  t h u r  , - l e n t r m c a l
$280 ,000 , ‘Ph , ’ svs  I ron m s hi’s i g uun’ u I to ‘i” r.n cc on v i r t u a l  l y en e r g y .  No s i  gum i f u  c an t  I anug—te rnu  anhv m ’rse -m u i r  n ruunm e- ,u la I

u r i c  t v  l°’ ° I I c i ’ , I  a.u t ‘ - r ,  b’ c ,u j, ’rtm ’uh pu ’rfornnance -ulata is g ive - nm impacts are fore-se-u-n , lit muor tem oymoca ry l u s t  r u r h a u m u  e- of tIn , ’
t I n e sysIm’nn .~ ucc .i m imug c i t h  ln’enl s a l initues from 0.5% to sute will occ,un durung construction ,

5% non 1 f e u ’u l  ie u n p e - r . m l u m r m ’ , n  I ron,  4IIF t r u  IOO F.  In  a d d i t i o n  to a
s y s t e m  a u t h  .i . l c I u , - s l r - ’ I  l r c e z ’ - r , s t i m u l i e - s  were  c o u s l u n t e d  of
ru - c., I - I  IuuI ’c b re-u-zu.- r w h i c h  , n , , I i c - u t c , I  t h a t  l u o t h  tIne cap i t a l  CR 78 .009
.,n,d pee l imug c urt of I I u . i t t y p e  uuf  freezer womuld be ouch Bottom Te-operatumre M u- .n snucements un Prospe-ct Harb or . su 1m 1u l -

muir , ’ ,- x p c u u s n r u u ’ . muo .  1 to CCI. CII 78 .0118; , m r u u l , B i o l n u o l  n n g  aumu l I t s  lm rev , ,mut u o u u
in Prospe ct Harluor , s n i p p l .  u m o ,  2 to  CII.  CII 78.008 , J .
Hi  r s h m a n , Po r t  E v e - r g l a n i e s  , F l u , I ce-an l i ’ c l u r r u ’ l c g v  O u r ’ . ,

CR ;Il . l l l u l ,  T r a c o r  ‘ lu n r i n , - , Nov 1977 , N 6 8 I O ’ N — 7 7 — C — O 0 l 2 , ADAI I ’r l u l , l ) u n
i l l . ’ , l u s l u i m ’ : .  s u i  B m i i l m h i n g  lums u mlation A pp l i i at ior,s , J .  0. M a x i m u m  seawater temperatmnres were measm m red on lIme

‘n c c ’ ’  h u n . h)r ’m ,v u’ c , Cola , Rosu’am clu & l evel opnne’nt Cemute-r , bottom u u f  P rospec t  Ha r h o r , w h u  ch a d j o i n s  t Ime  Cunre- a , ME .
J ’ u l , u , s — ’I n u n - i I I c  S a l e - s  n e l l .  , N - - v l i ] ] , N6 8 ’ 3 0 5 — 7 7 — C — 0 0 0 9 , d , ’ t achnoe -n l  of MICA Winte-r flamhi or , liE , from Jul y to October
,\II , \ l l N  1f•~, u a t  two water mIe-yuths - At a a-a te -n  uh e-pt tt  of 43 ft the average-

C m nun u i a c l  n m u m  h , ’at  t r ,m mus In-c 0 , 5  m , ’ a s mu re ml  t h r o m u g h  t e n  tn ’mpe-rature m e-; ,chne- d SOF nea r  t h e  -end u u f  . I u m l y and rena l ,mm ’ uh
m u I r  g l , u s v  i r , s u u l . u t m ’ , I  c u l l  . , n u , l  c e - i l i n g  lm’i, t m a t u e l s  . Thre-e -above 50” umuti 1 the c’uud of the measure-menuts in Iuctj,I ier .

a I I l u  II-  , 8 — I l • m u ,  H — I l l  I n  m u  l i t u g )  i m i s n u l a t  i , u u n  we-re re-fe-rence -Higluer temperature -transients exceeding 53F orrn mm red in

‘ni n e ,  Seve-n yu .,mme Is u .u I In s- u - u ’ Is , uuv i ’c I u p s , ,msd P u  x t m u n e - s  A u g u s t  am m d n ’a r l y  September  f o r  s eve ra l  h o n u m s ;  the hig he-st of

we-re , nu~r .u ru - il i -- I ui - r , ’f e rc  u ’ -  p u n , ’  I s  - O n l y t h e  - v o im l  s I u , , s u u ’ u I  the-se - ur i s  55. H F .  At a water depth of 20 It tIme -te-m1menatn ,res
m , e c l n , ’ .l I m c c i ’  i s , ’  i m u  c o m n u l u m u  t i rim u l o s s .  bu, r  k was pu r f o r m e d  were  seve-ral degress  h u g h em m t i  I e a r l y Septem ber , w henu t he
u m u , - I c u  uln,us e I ‘ I  th,’ i u ’ o  I c i i  I .  t v a l u u , m t  n u l l  of t h e  -same tempe-ra lmunes  a t  t h e  s h a l l o w e r  local  m o o  c l o s e l y  fo l l o w e d
i.,u nm’ l s  u i,, 1 , 5 1 - n t  i o u n  l , r s s  i s  Imu ’ min7 n u u , n I , l o I r l , n l u l l . thuose of tIme rhe-e-pec. It ir.m s co u r n  l u u , I u ’ ,h c m ’ g . u r - h n m n g  t h e  5 3 4 5

Wi n t e r  H a r I , o r  s e a w a t e r  air conditiouning 1,51 1 sv s l u ’ uu u t h a t  I l l
e-ohammnement is re qrnired ilu mn ing tIme hottest weat her , 1 2 1

711 .007 r e uhnn u tu oo in the -heat gain is desira hule - amu d 13) the - su- ,ma,et,’ c
1 g e v  u p  R e p o r t  n - r I  l , , n u ’ c i., n n k  ‘I’ , -st s  ‘ u rn S p l i t  n i p e  -1. intake shoum l d me at the’ dee ,e-r loratman (45—50 II),
Y,u u n . , n r ’ u t ’ u . ‘ m c m l h i s . (Ire , b us - c ir o n i c ,  lu F a c i l i t y  T . h l . 3 , A ,he-tai led examination was manic of the bi of om u lu n i g

N i h ’ ” ’  I oh  E u n g u m u u ’ c  c u I n g .  , : m i ’ g u u l u  SI  l u . -  l m u u s - . • lIe -c 197 7 , 1168305— comm lmnity in Prospect Harbor , the NSGA seawater AC syste-m
7 7 — 1 — 1 1 1 1 1 1  , -\Irln l , , I , .1 I conpone-mu l s  , situ i clu are -sensitive to hiafonu l i t u g ,  a nd I ’ m ‘I n- un I —

I .  u I u , , m  n I  ‘~ r v  c m v, ’ l . u r u k  I ‘si  s wu ’cc u - u i n ’ I , uc t , ’ d to m e-asnu rm’  i n g  r om unte- nm ,e asune systems . I t  was rounc I nnui ed t h a t :  ( 1 )

I 
, ,mm u l ce-no nil t I re  I m e u r u z u i m u t a l  . -m , n r l  v e c t u u . u I  way , ’ I ru m’s  u rn  a t h u s  sys tem must  cope w i t i m  a s e r i o u s  h u o f a u l i n g  p r o b l e m . ( 2 1

- c - - u  .t c p c  sy ~l 1 p i p” w i  t hu u u u ’ . u r l y  f u l l  su n h ’  de-s I gun w . mv e -  .m s r .u w a t m ’ c w e l l  snm nk into the hu u t lo m sed im, -n t s  c o u l d  hue -useul
u u u r ui l ; I ‘ ‘up . . I I , ,  r .m ,n g cs  u I  t b ,  R e y t n o ~,i h s  r u n n n ulue ’ ç ,u un ul t Ime as the  s,’awat,’ m i n t a k e  and w o u l d  p r o v u d e  tIme most  s u i t a b l e
K, ’ m n l c v  i l l — I  . u r l ’ m ’ m n l c m  n n , n m h i e r  u ’ s ’ m ’ c u ’ u I  a r e  -II) aru u t 2xIO ’ i d  I to s o l u t i u u m r  to t h i s  p r o b l e m , (3 )  su f f i c t e n t  sm-du n e-n t  t h u  m um’s :.

411 , I c ’ , “ u t  c m l v  - lIme t e s t S  n e c  ‘ 1 . - m u , -  h u m  tlnru’e -wile -n is available for  such a well bnmt i t  i n  na t  rertaun a-he -then
i l e 1u t h .  - n un I t , m , I t , n muim l 8 hI ) , t l ucu c u..,vc ‘mr  u r h o  12 sr-u , 4 the sedime-nts in the intake area can sum~upom t the re-qa, ccII

sm - n  , , u o u l  r u ’u , ’u  I • b u m  cm v ,  lie, glnl s arnul I u,unr ’,r nc ,u t , u ’ ions Ill , f l i uw ( p e m m e a h i  I m t y )  , and (41 cnppe-r—omcke l alloy tuhung or
45 , 1111 , . i r , .  I — u i  - l u - g I , ‘ .1  tIme I r u u l t  i m n g  I l .u mng m ’ s -  u , I lIt ,- s I l l  i t  u l t r a v i o l e t  t m e ’ a t m e m i t  may be m e q u i  re -ni to su1up le-menl the

p i pe .  h I m , ’  l u l l , u l m . u g ,  nm , , ’ rt  a m m m l  m a x i m n m m  I n u u m , z r , m n t . , l f ,u r ce  s,’ ,ucs, t e m  w e l l .
I ’ m , ’  I I  c u t - n u t s  v , u l , u e t u ’’ I  I r . m s r ’ ,I u . s the A u  r ’, wavu ’ l h e u m r v
ammul l Ir , ’ 71- i m i s  l i i  1 .1 1 mm - mI ‘I l l S  an m h ‘u I u , - c  , , . u s u -  cm ,’ ,- , 4 u m a t  u u r u , s .
Th e u , , u s r ’  I I r I d I u m ’  I I  m I n e r ,  I’. a r e  mfu - p r ’ mnu ienu t  tutu t h e  - K e y u u u u l i l s  CR 78 .0 10
number , K u ’ i m l e g a n — I . m c 1 i u ’ m r t c  r u n u m n u l , e - n  -u , , ’ I  l i i , ’  I I . u r , e , .e ., m n g l u ’  - Test  b’ n o g r a m  f o r  l’h y s u c a l C l e a n u n g  and Foul  t o g  Prevent  mon  m u m

The s i t u g  Ic  mm ,st m o p u l r t  u m n t  1ev i gin uan . mm e - Iu ’m m s - I, ’ i c r -  Re-verse Osmos u s  Sys tu ’m n , \’ . S. A l l e n , , F. Sh u p m e - y , We- st I uk , ’
m in e - I l  In, he- Ibm-  f l u m i g u ’  . u m u g l u ’ . b l u e r ,  ml , , ’  f l a n g e s  - m m , -  t u ,m c . u l I r ’ l  V i l l a g e , C a l i f . M e m l u r a n e -  Sys tems , Fe -h 1978 , N 6 8 3 0 5 — 7 7 — C —
I,, the  I u m u t t m m m , b n i th  I u ’ - i m u ’ ’u u u t ,l - u , u . I  s e l l  u ,, 1 I m u r c u ’ s  a r c  00 14 , Al)A055624
m m mi emumm , hu t the  - f o r c e s  m c , -  m m i i  r e ,m semh Ion ,up I’ , seodlu t ion, ’,, A nun,f,e n oh its—si tue phny s u ca l c I ea nm n sg  methom is were
u feen t h e  I l . , , u g r : .  fu,uve- .mu g c anglu’s I,, the - I l , u w u l i , u - ,  I l - m n - t e-sted as a l t e r n a t i v e s  to  u s i n g  c h e - m i c a l s  to c l e a n  reverse
T h u m s  • t Ime ‘ I n  sum - e , ’nn t , , I  i o m u  ‘I  l h m ’  I I  u l u g e : .  by t h e  a. y e ’ . may hi ’ Imsmos is and m u l l  r a l  u I t  r a t i o n  m e m b r a n e s .  Flow s u r g i n g ,  a n n
.i m a j o r  I u , ,u l r j tumi tor t , u  np i t  m i pe l u  , H m n c s . s l m r g m u u g ,  conut  i n m u m o u m s  air ,m , luh iu i l I u m  and e m l l r a s m u n u c  c a v i t a t i o n

were , m s , ’ m l  a l o n e  and in r o m b u n a t m i u m u  w i t h  each o ther  as c l e a n —
mu g m , ’ I h u u m l s .  I I l r a s i , , u i m  cav itatmon alone anul in conjunction

c u t h  I t i u s i  surgumug were the m u s t  effective of lIme methods
I i
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F~ CR 78.011 CII 78,014
Therma l Strat m li.c at i on Enhna as,’ mu’u ut I c Solar Energy Ayup li— Co g e - um u ’r .e l ru m u at bu s ’, Bases , ‘navy Lune-rgy Guidance Study,
rations , II. I . Loe-hm mte- et al , t ,,rt mu , l l u m u s , Cob , Mechanical Phase- I , A. 1. Mn’Cone et al , San icau ,,nsco , Ca l u l . tIn’ - lut e- I

: Engineering Dept . , Color ado Si .mlc Co n y . , I nm I 1977 , 868305- Nati onal Inc. , Ma~ 1978 , N (m8305 77 C 0003 , ALiAOS 74lmN
76—C-OO3fu , ADA055918 This report anal yze-s tIne cost efIe -cliven ess oh electric

A s t u n i y is y,re-su ’uuted that shows methods to e-nhaunce power gemue ratio mu at Inca ,‘.,,vu bases u s i n g  ex i s t i n g  ho i le ’r s
n t n a t i f m c a t  mo o i n  l i l I m m u l l  s t a u . m g m ’  t a n k s .  the ne- m o n t  f ocus se s ann ] t u r l , i u n e — g e - u m e r a t o m  s yst e m s  . . ‘r l n u s  s t ud y fa cusr- ml on , u - g e l : -
on the ulevelapme-nt ,h a passive u m u le t u lm st n mbu lo r n. hun n h enatiomu u.hiuh occu”s wine -n ,team from tIne - power gen e-na lmoui
il uonmizen mixing tutu , ,‘,‘ui incoming au n u l stone-d fluids at turbine can be ssu’ul to s .n t u s h i’ Ineatung and process steam
umulu k e te-mpe-ratnmre-s. Theoretical anal yses and scale m ode -I miemands .. I t  a . m s  f o u n u f  t h a t  c o g e - u n e r a l m n n n  u s  the  most  cast
tents we-re- per fiurmc il . Computer simu l,utions we-re used to effective mm’a ,us h e l e u t n m m  flower gene -nation. In contrast ,
conupane’ mix,’d storage with stratifi e - , l storage in a solar coami ensmmng gener umti ouu us less eff icient than powe-r supp ly
spare heating syste-ms. Test results simiuwed thuat in some- from a public u t i l u t y ,  and it us usuall y more expensive.
ruse-s nearl y ideal stratification can be obta ine -il anud the -howeve-r, On u , n s n o m u . m l use uI rut ide-mus iog gemueratuan for peak
cOvnp uul, ’r s i m u l a t i o n s  i n d i c u , L e - d  t h a t  the load ca r ry imug m J jl .u- s h a v i n g  is  w a r r a u n t e d  he -cause  i t  reduces  the -  demand cha rge .
bi li ty n h  a solar system may be- ium crea sed 5—10% through the- A1mu l uc a tu o n n,I the-se findings at Phi la d e - Imlum a Nas’.mI Slumpyamul
use of s t r a t i f u e d  storage. roulu i save- up tIm $800,000 per ye-an in fuel p lus e lm ’ c tru ,n l v

purchases. Capital , operating a un u l life cycle - costs for new
faci l i l u , ’ s  show that i t  u s  mat n ’ e o u n o m i u a I  to  i n s t a l l  new

CR 78.012 elertr uu ‘~~~ n generation facu l ities at N a vy bases i f oil is
Malec ials Study for Highu Pressure Sea Waber Hydranu l nc Tool used,
Motors , B. Bhunhan , S. Gray, Latimurn , N .Y., Mechamuica l Tech-
nology Inc., Fe-h 1978 , N68305 77 C”000l , A0A0551i09

The -objective - of tIme program was to conduct a rampcc- CR 78,015
hensive materials stud y for a small , compact , positive - Dete-rtn ninatiotn of Types anul Quantities oh So lun l i,urle Asno-

disp lacement hydraulic motor which will lute -pressurized se- u riat ed With hI ,mc itie Am nuphibuous F o r c e  (!‘IAF) Ope-rations. Long
water as th e workimug fluid, Gear , vane -and Inistimn —l yyue hleant n , Ca lif , SCS Engineers , Feb 1978 , Nlu$30N-77-C—00 39 .

motors were selected for the -study. The- desi gn ,,nalm-’uis of ADBO3OSfnZL
the critical componenuts of each motor type -we-er’ conducted The- l’iARCORPS requires a system to manage - and dlsluase of
um sing a base -I jute motor size- of 10 gpm at 100 psi anul 5.8 solid waste generate-d in a 11.nru ,ie- Amp huibmous F’orni ’ I’I,5F I
input horsepower inn annie -c to establish tIme loading anud spe-eml e-nvuronmen t, Thu ms report u n ie - otn l n e s the types , u 1u a n mtutme - s
meu 1oireme m, t5, flaneu l on, materials require-me-nts, am, axtensuve aum uf ge-ne mu mtmon nate -s of ‘lAP so lmmi 0,1511’s ass,,, u , u t m ’ uI  a u t In
l i t e r a t u r e  sea rch  wan  c om ,d nmrt e , I  of putu l i s hem h te-st da t a  on c u r m e m u t  MAF o p e r a t  m a n s  auni l  p m o v m d e s  a I l a s u s  um p u l a  w lnuch to
materials , ilata relevant to seawater lubricated c o n u d i t i o n u s .  deve lop  s l a t e — o f — t h e — a r t  u l , o I n I s.u l p r a i l n m m ’ s .
In the -eve-nt that test niata on materials was not available ,
te-sts were conrhucte-mi to ohtaim , frintioum , we-ar and corrosion
data under simulated , , u nul m lio t mn . Two test rigs were pre- CR 78.016
pareul for the- stu idi es , one .m i I , n t i o u o u s  s l i m h i mug teste-r R e - n l u n c i n g  V . , , , I I , u l n s u u n  i , m N m v . m l  Ih . u u h e l n , n  En ’m u s l e m l  Quanters , vol.

capable - of nip to 2,000 psi at 1 ,500 [pm , aumd the othe-r -, 2u Iemo n stcal iomn and Dm ’smgnu C umimle l ines . C. Ilrar lv , I Bn ill ,
reciprocating tester capable of up to 1 ,500 psi anm l 250 Flunu fl ulfa l o , N .Y.. Hnm f h ,mho I : c g , , u u u , ’, u t u m u u i  I c  Social amud le-chomi—

ave-rage speed. The material combinatuomus tested imucl ude-il l ognual lr , r, , ’ s .m t h un (8OSTII, APr 19711 , hIm11 11I5 -77— C—00I 8 .

p lasti e’—m eta l , metal-meta l annl tmo uum eta l—m eta l categories. ADA058028
Snubmersion tests in se-,, water we-r,’ comuducted to study comma— Res nu lts of  ,, s t u i , f 9’ n u , n  the -i x t,’ u ut of vanulal sm in , ‘n , i c .n l
sian resistance uf selected metals and me-tal coup les. REQs are pre su’nt mtmh mum thre-, “vl a ,mu h a l om n e ” vln l uimes. V,ulum,’ I
Particularly successful combinations in the m ate cn .u I te-st— suumn ,varm z ,’s vau,d,i I ism ilannagc which was I , u u m u , , I  t o  he -.u p m l u l l l e m

imugs cm-ne - I lor an 4:101 (polyami de—im im l e w i t h  f i l h e r s l  oF h i g h incide-unt cute , , n,I Inug hu ,mma n ,il,’nnau l (c cost, V,,lunme 1

versus  I m u r o  625 , a nd h i g h  p u r i t y  a l u m i n u m v n ’ r s u n s  p l a sn in . .  I , , c l u s c s  on, couu celmls h ,I m me ’mem l u a I p m r l g r a m s  to combat t I m e
npmaye- uI t u n g s t e m u  ca d l  In’ , pro b l e m .  S’ mu I mum, ’ :1 pnopos r ’s a , Inu i n n ,  51 c u t  u s e  measu  cm’s to Ic. ,

l , m the  c o o t i n u m i n g  d e s i g n ,  .m mr a l y s i s  “I  t he motor  types , c u l l, the  -p rob lem.
l , ’chnin 1ur ’ s Ion ha l a m u c  i m u g  t ine -  i n t e r n a l  I , , , n , l s  to  m e n l ,mr e  t h e
c o n t a c t  r eu 1nm I remeols , u rn , 1  t e c h u u i m 1u e n  Ion n e - I l  — - n I l  I,m stne -m uls
f o r  cm’ ,m r n a t e  0,-mm ’ s t u m u l  me - i l  and  deve -topr ’d.  In  t h e  oy e ra  I I CR 78. 1:1 7

asse-ssm, mut  oh  s u i t  . n I r  I I i  ty  I I ,  sea ,,- , u t u ’ r  o p e r a t  inumu  , lop r a l n k —  R e-uhoc i n g  ( m m m d . ,  I n n s  r u m  Mu mva I I l a c h u e l i n c  F u n  I m s te ’I  Q u , u r t n  c, , V I
og a . n s  g i v e m n  to t I n e  u l oub l  m ’ emut  ml’ sane uo , m tnn m , t h i s  h a l  los,’m ’m I 3u I c , ,  ‘cl 7l c I 1, 1’, amnul  He - ru  I t s , C.  B r ,m d ~’ , ‘I - h Ic I I I ,

113’ t he nl ,,umh 1 e mow ax i i  I p i s t o n mum I t i — lobe- ram he - s i  g o.  TIm ,’ him F Pa I l l , - - - I tnu I I . e  I c  Orga ml n zn In ’ r r u  I ,u r SI l l  n .u I a mull  l u - u Imuna—
moat , ’  c i a  I s  eva I mm ,, t l ’ ,I in t he  - s t u m d y we-re p a r t  m c , ,  h u r l  y w e l l  1 1 1 g m  u . u  I I n n  ‘ ‘ ‘‘ p .m 1 1 , 1 m m  1 Itu n ST I I , A 1.r 11 1711 , 51,11 I I I ” , — 7 7 — n  —111111 ’ ,

m a t n u h e d to the  o . u , l c  m u r t l u r  , ,\ I IAII’ lil 1 44
f’ i m t u m r e ’  a’or k cI ’ ummnnsen l ha t  im ,nn f o r  u ’ o n l i u u u m n g  s e - u  m , , u I u ’ r  R , ’ s n m h  1’ o h  u s t I l ls - ‘ m u  LI , , ’  m ’x t , ’ I I I  - I  o . n u r , I . u l u s m  m u ,  \ . i s m I

m I n I m u m u l e - v e h i m p m e u n t  i , r :  l u n d e i l :  h u n i l u l i m u g  anud u l u ’ v u ’ l o p i o g  ,i I1F.Qs . 1 , ,  p m m ’ s r ’ ’ n l m ’ u l  m m t h  m i - c  ‘.7 . m r , ’ I — . e I  lId ’’ v o l n m m , ’ s ,  ~ , , I u m , ’  I
ui o u u b l e  e n u t r y  vane  r m n m utom , an e-xperimental m m m l )  . n m u . m l y t i m  m l  s I n l t l n u , i e n n i , ’ s  c u r l - I n  l u s n i m  r f .u m a g e  a l l , ’  I~ s i c  I ‘- ,urn ’ I I v  b um ’ a p m , -b lh ,’m

s t u m d y mn F m u l l i n g  and n h  I i m u g — 1 u l u m s — s l  i d i n g  c a m u t a c t  i- a n , l i t i o , , s  mu ! h u g h  n n c u , I , ’ u u t  l u l l ’  am, , h I u u g I i  n o . , u n n t u ’ u m , m a u , ’  clo t - ‘n - i  mu , u , c  2
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~ of hugh m u m ciuh en ’. r u t ’ ’  and  h i g h  m a i t u t e - t u a n c e  l I s t  - V o l u m m e  -2 s lu eci  t u e - n h  I v  t I , v  b u s y  ‘ ‘ - I n  o u s t  , I I ~ ‘‘I s I ’ r , u Y — . n p b , b  , , - - (  1 1 5 1 m m ,  —
lo clu om’ s on c o n r u p t n  f o r  r e -m e d i a l  p rog rams  to c n n m h a t  t he  - t h a m m u ’  loaseuf I’ I u s  I I I  1 , - l e n , ,  I u - n  t h u  s j l ’ l ’. I n - I  I I .e. h ‘ I,: ’ c u r
Ilm b l fl Irs . V 11 mm , ’  3 propo ses  a d m i n i s t r a t i v e  m e a s m u r e n  to  d e n  I i ‘: , n I m l i e - S  - lIt, ’ St a n i mb . ,  r ,I h I ,  (III) ‘ m I t  i l l  ,“ l ’Te-sts I ‘c Fm nu ’
wi  t h u  the problem, Volume 4 i s  an ,inma l y s  i s  of t I m e - f t  and Hen m s t . u  r I l e  II f H ’ ’ - ’ I ’ ev, ’m i ng 5 , 1 cc  I a  t o , ” , , m s  mit  i l u  ze -d 1,1
thueIt -ne -late-i I property Ilasag e. mea slure -the resIst lure  to  f i r e  o r i g u n a t u n g  l u - l I :  s o c c e r

outsudu’ a hui l u ii n g nun whic h lbue y may th e i nv ta l(l ’,l -\ 20  I I
by 100 ft  I m u m u  l u h i n g  1 ’ ’ h o l n n t m ’  I h I l h i s I ’ ’’) s . ms  ums m’ , l I , ’ e v a l r m a t , ’  t In , ’
a b i l i t y  oh t I m e -  h r m mi I [ — u m p  roof .usc,- ~ l- I s -  10 ,‘,‘s m c I  5 ‘ l i t  of
nrc on tIne unders  m dr as a I ‘ m l  - I  I I l l ’  -- i Is I r I . n l  u m u g  I rom

interior source -n, P r u n e r  t o  thu W b u t , ’  I l u ’ u m s m  t e s t , . ‘, It
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b oun d I v , . t s  ,,tud s m a l l — s c a l e  fu rnace  t es t s  s-cr c  conduc ted  t m
( I I  I r o v i m l e  d al i  f o r  s c r e e nin g  and se l e c t i o t u  of c a n d i d a t e
s y s t em s l i k e l y t o  1, e -mform s n m c c e s s f u l iy  in tIme -“IClu i t e  Rouse ”
test , m l u : h  7 , 7 1 p r o v i n l e  . m d d i t i o n u a l  ‘ l i l a  I ’ l l  u m u d e r d e c k  s p r e a d  o f

- f l amne  n o d - 7 nb: a F l ’ t o- r ,u :mI ,pa r n soul 0- i t  h pe r fu  rmanm - e cl i i  n . m ,  —

7 
. t e r i s t i c s  - . b “1 m ci’ s I , , s s i l  c , I ”  .unseob l , i e s ,

u tmms -i rn ’ s m i l b  c -h t I m e - s e  f i r e  t e s t s  au n d u , , , o 1 1 , m c u s , ’u o o ,, I t h u
p r e v i o u s  r e s u l t s  [or v I I , ” c  ass eauhl  l ’s , t I r m  r’r c . , , , ’ I :  , l . m t e
sv s l e r n i s are eligible for lJndera’riters I . a l m u m , n t o m - u , ’s l u u c  - ‘ 5

— I I .  I I i ,  m l  OI l .m riul F o l l o w — U p  Service  ms “F ~re I I  m ob :  I I
Hoo f Dm’.Ik C o u n s t r o c t o o n s ,
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Coa tings (continued) Container habitats , electrical systems 11—133 6

Steel sheet pilings N—l277 Container handler/transporter 11— 1270

Underwa ter-app lied N-1426 Container hopper 11-1313

Utility lines R—857 Containerization

Wa ter emulsion epoxy N-1374 Air bearing device 11-1385, N- 1408

Waterproof sealer N-l478 Amphibious operations 11-1270

Wooden pilin g N-1253 Barges 11-1348

Zinc inorganic silica te 11—7 76 Desalination plant N—1370 , CR 78.005

Zinc-rich organic R-784 Fuel modules N- l445

Coaxial cables N-1537 Habi tats N—1369 , R—86 1

o Cohesionless soils , earthquakes R-847 Handling operations R-852-V

Cold-u , ’eathm er app l i c a t i on  of c a u l k i n g  compounds . - - 8-812 Living modules R-796

Comb -u t protective structures R—807 Load-handling N-l3Sl

Composition B explosive -1390 Off—loading  R — 8 5 2 — I , I I , 111 , IV , 11-1529

Compressed air tenting N-1363 Ship to shore N-1258

Compu ter program SMLS requ irements N— 1386

Airfield roughness . . . . . . . . . ,  11-1146 Containment booms , o i l  sp i l l s   - - . N- l330 , N- 1343 , 11-1440

Blast loading -1518 Contaminants , heavy metals N— 1490

Concre te Contamination , oil N— 1322 , N— l337 , N— l343

An tifomi ling 11-1392 Continuum mechanics CR 75.007, CR 75.008

Arch magazines N-l394 
CR 77.001 , CR 77.002

Blast—loaded slabs 11-1494 
Cooli ng sys tems , seawater N—1528

Compressi ve strength N-l308 
Coppe r cabl es , fatigue CR 77.010

Cylindric al bulb 11—790 
Core samples , seafloor 11—1295

Expansive cement N-1264 , N-l5o4 
Corer , seafloor N-1462

Floa ting pie -rn N-l447 
Corona streamers CR 75.001

- Cor ros ion
Ily d rospace  s i m u l a t o r s  CR 73.009

M i x e r  11— 135 7 
Aluminum N — l 2 9 1

Circuit breakers N—1309
Ocean plac ement CR 77,006

OTEC structure 14-1448 
Deep ocean materials N-1424

Polymer-modified 11-1319 , 11-1479 
ECHO tower 11-1284

Elec trical motors N-1464
Rapid hardening N-1300

Reinforced slabs 11—1434 
Fuel lines N— 1311 

Galvan ized steel fence posts 11-1467
Seawater absorption 11-1436

Semi—s ubmersible platform N-l297 
Hydrophone support structures N—l267

Spheres 11— 1364, 8—805 
Metal and alloys R-834

Spherical h nml l s 11—785 
OTEC plants R-868

Submerged blocks N-l308 
Steel 11-1259

Underw ater structures 8-817 
Underwater tracking arrays N—l500

Waterfront facilities 9-1429 
Utility lines R—857

Waterpro of sealer . . . . . . . . , . . . , .. .  N—l478 
R—852—I , I I , I I I , IV , V

Conduc tive fkmor ing 11—12 89 , 11— 1470 
Coupl ings , elec tromechanical 11—1484

Cond ,mmts 
Cr ash rescue , airf ields 11—1329

Fu i u’ l N - l4 2 0  Creoso te—coa l  t a r  coatings N-1253

- - . Cr ime , Navy fac ilities CR 78.002
Corrosive marine environment s 8—821

Cmun ntnm iction m 
Cryogenic insulations N—1302

Earthwork 11-151 4 
Cryogen ic liquids N-1269

S ite ligf, tin g 11-1274 
Cupro- nickel sheathing, piling 11—1298

Pol ar areas 11-1406 
Cylinders , bur ied R—789 , 8—838

Cns nmtart impart pr oblems CR 75.007 , CR 75.008 Deadweight anchors R—859
CR 7 7 . 0 0 1 , CR 77 002
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Deep ore-aim Electrical (continued)

Batteries 11—1526 Grid systems 11—1 502

Cable systems N-1288 Hospital hazards 11-1273, 11—1401

Concrete spheres R-805 Lights control N-1486

Electromechanical cable connectors 11-806 Motor corrosion 11-1464

Pile emplacement N 1286 Nearshore cables 11—1428

Deep sea Plastic-coated couu duits R-82l

Calcareous sedim ents N—1334 Power line anomalies 11-1414

Dep loyments 14-1365 Power transients 11-1388, N-l Sl9

Drilling 11—1283 Shore-to-ship power cables 11— 1421 , 11— 1477

Salvage operatiou ms 11—1269 Switch ge-ar N-l366

Deformation behavior , rocks 11-788 Underground distributiomm N-l3l6

Deussneralized water N 1377 Wind-gene -rated power 11-1460, 11-1485

Desalination plant N 1370 Electrical properties , paint N-1412

Desalination system N 1285 Electricit y, cage-ne-ration CR 78.014

Desalination unit , containerized CR 78.005 Electric power generation , solar CR 78.003

Destructor , classified material N l332 Electroc hemical heater , diver CR 73.016 , N—1 315

Deterioration , p lastics N l402 Electrocution , hosp itals N— l273

DF—2 diesel fuel N’1333 Electroh ydrau lics N—l 432

Direct embedment anchors N-l522 Ebectroh ydrau lic stress wave source- , tunneling - - - 11-1511

Distillate fuel , spills N 1353 Electromagnetic shielding, hosp itals N—l 401

Distillation N”1285 , 11 1370 Electromechanical cables

Diver construction , transport vehicle . . ,  11—779 Connectors R-806

Diver heater Kinks N-l4I33

Electrochenmical N—l 315 State of the ant N l303

Self—contained N”ISOl Underwater repair 11—1437

Diver heating system CR 73.016 Electromechanical coup lings , motors 11-1484

Diver—installed fasteners N l262 Electromechanical swivel/slipning assembly -1383

Diver—operated nut sp litter N l483 Electronic equi pment , desensitization N—l 256

Diver-operated work systems N 1358 Elevated causeway 11-826, R-852-l , II , I l l , IV , V

Divers ’ compressed air , testing N-l363 Elevated hone line R—814

Di ver ’s lift assist devices 11—1345 Elevated snow roads 11—819

Di ving Unit Complex 6 N 1355 Embedment anchors N-1489 , N-1491 , N”1522 , 11 1 523
Domestic hot water , solar heating 11—835 Embedment anchor , vibratory R-791

DOSIST-Il 11-1438 Embedment gages , strain 11-1310

Drawbar pull , bulldozers N—l444 Emergency exiting, secure spane-s  -1536

D r i l l , underwater N—l 339 tmud connectors , antenna guy rods N—1 32 1

Drydock waste treatment N—1 490 Energy conservation

Earth heat sinks 14— 126 1 , N-l306 Bui lding insulat ion CR 78.006

Coal gasification R 78.019Earth quakes
- Cogenenation CR 78.014Analysis 11—847

- - Hot water N—I 187Grnund motion estimating R—867
- - Seawater cooling N-1528 , CR 78.008, n 8 78.009Liquefaction 11-1530

- Solar rollectors 11-151 7Pount Mugum damage 11-1307
- Strategies CR 74.006. CR 74.007 . CR 75.003Earthwork construction N— l51 4 - -

- . - Transient suppressors 11-11112El astic properties , sea ice - 11— 1 4 1 7

Electrical Energy storage - , met al hydriu le-s 11 -h 193

Cables  . . . . 11— 1452 Emuengy uti l i za tiu m u , solid waste 11-1465

Circuit breakers 9-1109 , 11— 13Th 
Enzyme-catal yzed cleaning compounds 11-1358 N-l338S

- EpoxyDm str m hutu o n systems N — h  I l k
-  Adhesive -s N 1 1 t , 7 , 11-I t I n i SElectnomechanuc a l motce r cumump lungs N—1484

Antenna cui . u t l m i g s  11 —1 5111
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1 l’~~~Y l u , - n , m n l m m m , ,I I F l n n m , h n r m - , l - b , , - , h i , , . m I  . .,, b , n m , g e m -  
- - - - - - 5 - b  ,4~ I

m l  I i  u e h u . e m r  - l i — I ’ m _I S F l n u k , - — t v 1 , , -  - i i , ,  1 I ’ ’ , s  - -~~~ - - - 1 1 — 1 3 11
‘lu mul u l i e - Il ‘ ‘ u n ,  n - u - t m -  l - ’ l , l l u m l . u t  ‘‘ m u 11— b 4 7 ’ I  F h u , u r u - s u  h u n t  I n  g I l l s  , . ‘u — h - , Il

F. . l , u I I u n I n l ’ l u I _ I u l . m s s  . u u n . m l ’ u s u s  11— I.154 Fl ux inn,- u l u s t , - m i u , u l u , , u ,

h ix n u ,  m l  n u n  Fu, .unum 11 111 1 m l  ‘c s  - , i I l ’ ’ k  u i - h - u  , 1 1 — 1 1 1 , 1,
1 , 1 - I , ’  I u u m r n . , h 11-145 1 111717,1 sou l s m m C l . m ,  , u u g  . .  9 - 1 3 7 1
F . ’ m b u l l m s m r l  11— 1409 , 11— 114 1 F , , u u t  m u g s , ‘.1 - 1 1  b ’ I I ‘n — b I l l

n m ’ ‘i — h  15 , 11—1151 F4ari u ’ I m n b  u - S I  cm re-si ‘ I - u n , ,  c - ‘ n — I ’ m ..
l u - m m  k ‘ I c  i l l  5 - I l  I I  l’,,u I mug  11 -b ,.s - H-Il l, , 17k 711 010

1i s I u . n u i s l  g . n s  - l 1’t u - u l g  m u l l ’ s  R 7 4 - I l l ,  I F~o n i u m u h . m I n - . u ,  ‘I, , , ,  u I - c  5 1 c m  ‘ 1mm i F ’ I S , - ‘ I n - I l ’ ,
F .op . m u u s m v i ’  11 -11,1 -l u t , ‘ l I e  I h ’ l h  11— 12 64, 5 ’ b u il’i f’ , _ , u m n , I , t  m u m ,  p i l e s , n u , — s n l u i  l u ’ n n g t h n  - 1 1 — 1 . 7 -
F .x 1 , , ’i l n , ’m n t  u o i n b , a I  I c  t~~~~t i  5~m ’ m 1 . 1 1 5 1  ii~ I 1, ’ ,,, 11 807 F l u s h  ‘I
b:.s l~~’ 

I n - m um ‘. u , n I  s o ,  i - n ,  11 13  .R ‘ 1.1111? , CR 77. 111 7 S u - n I l , - , . u s  11— 1 28 1 , 111~~ 7 1111
% l280 . 5-h , .,1

S c u l l ’ ’ ’ - ,  -u ’ s,. I~ u p c - u  I n  I ,  n , g  1 1 — 1 5 1 3
l 5 S I ’ u - - b l l n m , u i . m i - V . ,i c l i , ’ h , Is 1 1 — 1 3 2 9 , 5 — 1 1 1 , 1 1. 

F m m  I u i u c — h . , t I g u n c  . u , , . u  I v , ,  . . . - 1 1 — 1 3 5 5
— Expeumifa lule l ) m ’p i m l e - r p , ’m ul- t  r lnlm, ’t , ’c . . . .  1 1 — l i  I S , 11— 855

F r ,um - t u n r e ’  nunu c ha m u m  suns • ro i k R ihh lu
F . x 1 u l , , s I I i l , s _ n I l  n - l l ’ l n t , , b - - in — I S I S

I-re- m- p .m u n i t  h i  Ims , tu — u u sm l u ‘r h o i ’ s  8— 8 2 7
E x I , h ’ l s m v u ’ s  

-I - I l - c / m i l e -  i c h I n . sm’ .u i r e ’     - h — R I 1 , l i —b iaSF h . m s t  n e l l  I c I , t s  8—11 2
1116 fuonu s u mug 5 5 5 1  ‘mum - . - - 11 — 1399i l , . ,  r e - I -  s h a 1m u ’  1 1 — h  ‘I i, -

h ’ , m , ’ l  m .n 1i s h u l m - , hu n i r i e m l  -  . - - -  11—798Hol , ’  f r i l l i n g  11—111 ,2
F u m ,  I g - LI - I , CR 7 7 . 0 1 4I b u n u h e c w a t e r  ,‘*, .15 . 11 ‘ lu  ii— b~ ’I l l
F u m e - b  h a u m u l l  m u g ,  I n v , I c u , ,  -u r l l onn  N— 1378

l- .n st ,’,uu’c sv stm ’lnls - nu mm , Iu ’r u, - . m t e r  m u m  V I e - I  1 1 — 1 2 0 2  F , m , ’ I  I m u ~n’s
Fu’m u t u ,m g p n u s l s , I ’ V C — i , , . m t l ’ m l 1 1 — b 3 I , 1 l ’ u , ’rs  - 1 1 — b i l l
Feu,,Ie r i mug svs I c u l l  Pc I ,  t m - c t  i ouu 11— 8 12

ElI n .n i ,’ ,h n . n l n s l  S . m y  1 1 — 8 5 2 — I C  f u n d  , l c . , m u s l s a r t / u l i s l u , ’m m s , .r  s y s t e m
11, — O n , ,  Cn m sh i n n um u — b  lI-li) Chi l l t r a u n s p o r t  Ov e r  dem ’p smuo m. - 11—814

F l ’ c c u i — u u ’ i , m , ’ , m t  , u , , , s t r n m n t ‘ m u m  1, .n nue l s  1 1 — b  b i b  F u l l  I s  v , ’ mn t n ’ ,I exp l , m s i m m m u s m u m  t u l n i c l u ’ s  F — S I R
F’ihe-rg l.mss u n l s u b . u t  mum 11 78.006 Fn m uu g ; e l — r e s m s t a n n m , o r g a m u m u t u n  m a u ls  1 1 — 1 4 5 1 1
F m h e r g h - n s s — r c u o f n u r u n-nh p I . e s t m c  p i pe  11—830 F m m n g a l — r u ’ s n s l .u s t  m u r g a m u o t u m u  r , ’ s , l u s  — 1 4 .19
Fi  l l erg l.m s s —  r e m u n b , n r m  I ’l l I l l a s t  ir  s o i l  s l u c h  ~ n i m u g  . .  CR 73 .007

CR 77.017 , CR 78 .0 18 , 11— 1284 , 9 — 1 5 2 7  G a l v a n i z e - m I  steel b l u e h l l b s t s , l ’ l I - , I u , n m m .I h 1 1 — 1 35, 7

F nh m u ’r gl ass—r ein mf ricnm’ ’ l 1 u u h y I - s t c r  l ,unm ina te - R— 818 Gu s - m u u . m l v ~i , ’c s , l u l l  t.m l ’ l c 1 1 — 1 4 5 4

Fiimi tm ’ elem -mut .mpp l i u . u t n u , m n s  . . . . . . . . . .  11—856, R—86 6 Gas m f m u a t u l m m n  CR 7 7 . 1 1 1 1 , I F  7 7 , 111 3 , CR 78 . 019

1 m m , ,  t I  u ’ I , ’mu ’m , t f i , ’ auh  i m n i n n y  mo nhe l  1 1 — 8 5 4 — 1 , I I  Genuerat orn

F m  cc I i g l u t u n g ,  . n i r f i m ’ l m h s  N — l . I 2 m )  R a m b m u u m iu u , t , u 1n,-  ( R T G )  — h i l l - n

F i r e -  p n m i t b ’ c t i o u i  s y s t e m , hype - rba r i c  n - h ,u mbe r , , , ,  1 1 - 1 2 7 2  Sui l a n  powere-d fi 78.003

Flex i hle lmr , ’ .m k su . u tu ’ r s  1 4 — 1 3 5 1  Geot bne-r ma I m ’uuergy  couuve r s  ‘ mu N— 151 4

Floating aulvancu’d hu ;mse’ rlmmpouue uut s N — I  17 1 G l , m s s — r e - m u m f iu rc eul  p l a s t u c  aumt , ’ nmm , a  g ,u v rods — 1 1 2 1

F lm n atin g n omucrete l m i e - r s  1 1— 14 4 7  G l i d n ’ om u t  a m u c h u r  CR 7 1 . 0 1 1

Float imi g su m — u i ”  s l h , ’ c t s  11—860 Gloss late-x enamels li-I

Fl oomlf ight trailer 11-1274 Global—local limit,’ ele-mu ’unts .R 7 5 . 002

H ’ u ’ u r,, Grease t raps., c lu-aiming 11 - 11 18 , 1 1 - 1 1 1 8 1 1

Conuh eu ct uv ,’ 11—1289 G r u d s , e-le ctrical 11-1502

17 uv l ’ci,mgs 9—1 3 86  Grou m nu l l i n ug  syste-ms, co n n i m u t t u v e  I l u , , , r s  1 1- 1 4 , 5

Ordnan te f i n I 1 m b  e-s 11-1470 Gu’ u , u mnl l  suit  i o n  s t u i , h i l ’ s  11—808 • 11-51165

R e - I  o n a t . u h l  u’ 11—84 1 Grouuudwa h.er , 81111 1 ,lmi t “Oh mat 11111 11—148 11

Flume-gas . m l n . u l y s i s  9 — 1 4 5 4  G r o u m t — m f m s p , ’ n n m n g  sys tm ’s , u n d e r w a t e r  1 1 - b  ‘.7

F Inn m~I aspI m l  i cr  1 1 — 1 3 1 4  Gum , lIe-l i nc  systems ‘u —  I I’,

F l m m u u l n ,  c u l m c l ’ 1 , t i u  N — I  1411 ( ;uye lh  towers 11—144 _ I . 11— ‘.1 I

E l m m u i f m c  control m m nut 14—1 419 Gu y lines , protectuve coatungs 1 1 — 1 7 7
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Habitats , temporary • 11 796 Hydraulic

Hangars , reflec tive floors . . . . . . , . . , ,  N” I482 Chain jacks 11-826 7

Harbors , oi l  spills . . . . . , . . .  N 1293 , 11 1372 , N.’l443 Control systems 11-1255 , 11-1 349, 11-1419
Hardened facilities Heavy-duty rock drill . . . . - . . . . . . . . .  11-862

Deep underground , , , . . .. . . . . . .. , . .  11 833 Pressure intensifiers 9-1342
Shock wave propagation . . , . . . . . . . . . ,  8-820 Quick disconnects for tools 11-1 361
Water wells 11-1407 Underwater handsaw 15-849

Head injury modeling , . . . . . . . . , , ,.  R-854—I, II Underwater tools 11-1358, 11-801
Heat—activated alaru~, boxc ars . . . , . , . . . . . , 11-1512 Underwater rock drill 8-824
Heat control , tunnels . . . . . . . . . , . ,  11 783 Hydrazine gas-gener atioum system K-80(b
Heat dissipation , power plants N-l2tu l Hydroaco asnim - p ile - driver 11-13 62
Heater , diver ’ s . . . .~~~~~ . . . .  CR 73.016, N—I 3 l5 , 14— 150 1 Hydrocarbon fuel handling . 

- - ‘i -h 1711

Heat exchangers , flu idized-bed N-1340 Hydrogen sulfide 11-121, 1
Heating, solar 11—83 5 Hydrophone , support structure ‘u-I _ Is- I
Heat pwsp , metal hydride  N’l492 Hydrospace simulation F, 73,009
Heat recovery, incinerator . . , . . .  CR 77.008, CR 77.009 - Hydro stat um anchor CR 76.0115
Heat-shrinkable tubimug N 1325 Hydrostatic i m m a u l u m , g ,  hulls 11-785, 1 1 — 7 0 1

Heat sinks Hyperbaric u.hamliers 9-1 27_I , 11-1294, 9-141,9

Earth . . . . . . . . . . . . . . . . , , . , , ,  N— l26l 
Ice

Ice thickening 8—845 
Aircraft loading,, . ,  . . - 9 - 143 1

Heat t r a n s f e r  
A ncf ,ors  lu - I  344

A i r  cond i t ion ing  condensers CR 76.004 
E l a s t i c  p r o p e r t i e s  9 - 14 17

Bui ld ings  CR 7 7 . 0 1 5  
E n g i n e e r i n g  ( s t a t e  of the a r t )  11-803

Insu la t ion  CR 78.006 
E x c a v a t i o n  . . . . .   N - l 4 1 5 , 11-851

RIG systems N -1359 
Heat s i n k  . ‘ I  . - N —1 3 06

Heavy-duty  h y d r a u l i c  rock drill 8-862 
Subsurface thickenin g R-8ll

Heavy metal contaminants 14-1490 ,,
~~ e- - - 8-1376

Helicopter landing pads  N-1275 
Illumination , level control N-1486

Hi-Dro Cushion fendering system 11-1380 
Implosion pressure , hulls 11-790

High flota tion tires , polar areas . . . . .  N—l405 , 11—1422 
Incinerators

High pressure vessels . . . . . . . . , . . . . . , , 11—794 
Air curtain 9—1398

High vol tage cables , underground  11-1506 
Classified material  11-1332, 8-840

Hinge joint base , towers ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ N-1461 
Controlled air K 77,008

Holographic interferometry N-1350 
Heat recovery CR 77,009

Horizontally buried cylinders 8—816 
Inertial properties , equipment 11-1254

Hose l in e, fuel transport 8-814 
Inflatable bow rasp - . CR Is 002

Hose reel , po rtable 8-804 
Infrared temperature - monitoring, antennas 5~~ 14511Hoses 
In—situ streuig th , seafloor soils 11-1295

Ship to shore 9—1404 
Inspection guidelines , deep acm -ann objects N-1424

Steam N—1495 
insulation

Wastewater transfer 11—1 354 
Electrical cables . , , , , . . . , 9 - 1 4 7 7

Hosp itals 
Thermal conductivit y 9 - 1 1 1 1 2

Conductive floo n iumg  N—1289 Insulators
Electrical safety N-1273 

Antenna . . - 11-1459 , 11—8 19
Electromagnetic shielding  N—l 401 

Cn mnf m g lmra t lu’S’, -  . 11— 1502
Grounding fI r es 11-1458 Guyed tower , 1 4- 1 4 4 .

Hot water use’, REQ . . . . . . . . . . . . . . .  14-1387 
S l u t  ion 1 5 1  ‘u - I - i l ’ , 11’~ i bm ,

Hou smung 
VLF , m , l t , ’ u u b , . n s  8 75 . 1 1 , - b

FRP sau ,dwm ch pans-Is N— 1399 
Intens i I I I rs . h y m l r a u m  I n c  , r e s s m m r e  . . . .  - - 1 1 - 1

Solid waste collect iu ~m u/ smu nt ium g . . . . . . 1 4 — 1 4 9 7 , 8— 1507
J e l  ‘513 ,1,51 I l,,s- e l - i l l  n i l  . — 1  —fall s , concrete 11—7 85. 8—790
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16-5 - c v ,  m l  nm l i m e  i . . . . . . . . . . . . . . . . . . 5 1 1 1 1  I bi 1 I , n r u h , u  i n  e sIm m ci . .  1 1 - 1 1 7 k
JP—5 tu is ’ l cm ’, l , e , u m . m t n u , u u  . . . . . . . . . , , , , , , ,  N — 1 4 8 l  

~lec In. imn mzm ’ uI m ob l e ’ n t i o u u  sv s t i u n s  li 7’ , , , IIO I
Me-tal  c o r r o s i o n , , o, u ’ , , mu  — km.- 

I 
E m  nk u n g  u - f m - c t  m m u u u n m ’ c  n a n , ,  c.e I c a b l e s  11— 1,11

Met a I f m y d  r i d ,  h,e a t Ihunmu p
L.m h l u l u r r — t y p n ’  ru ’un c bme’ n 11—11 11 1 

E u n e r g y  s t u ~ ragu ’  1 1 — 1 1 9 1L. ,unu h f n  I l , s o l m u l  m.~a s t e  ‘u - b e n I  
l i e - u t  I nmu n u l

Lau n ulu m ug um uat V I S 1 l m I .  a i r c r a f t  5 - 1 4 1 1 1  
1, x ec , n n m n , u  re t , ’  1 1 - b  1 , 7

Lam iul I ‘ ‘ i ’ - ~u n ’ u  i l I u m  \ _ l _I 112 
M ’ m h u u  b e  0cc- au ,  I s u s m m n g  sy s t e n u

L a u m d s f l r e ’ a m l i m m g ,  su m lin t m . .n s t , ’  . . . . . ‘ . . . . ~~~~~ . .  9 — 1 4 7 1  
‘l u , u l h m l . , u - F l o o r  system 5 — 6 4 1

I.., re-c I l l ’ b e, 1 1 1 , 1 w,,8,’ S\” , t n ’ m ni ( LOSS) 11-8110 
M o n m i  t sr  luco gram , S o u t h  Pu, Ic  S t a t  i , u m u  1 1 - I l _ I l l

u s e r  — b n . n s u ” h  sng-as ur u ’semuts • au,te-nojs l i — h  
‘11 , 11, m u l e - s

Lat,’x c u n . u n , n u ’ b s  N 1  b_ 1u 
s v s t l ’ m u n  1 1 — l u _ I l

l . . u y n ’ n u b  r ounp . ,ct  n I - m m  numow r m n a m f s  8—8 19 
“1117 s l s l e m  11-1,1, 1 , 8- 6 5 1 , I n - b i l l

h .n . m , h - . m n  m~ l fm .mt I c c ,  cs 11- I  u _ lu 
Subnu e ’rg e , I  sy s t e -uns  11—8 15

Lh ’ .m , I — b l . u s m ’ , b  l 1 m , m h t s  1 1 — 1 4 5 5 , 5 — 1 5 1 1  
1

I n I t  s y s t u - m a . h ’ h , ”, . u t m ’ i h  I m~is~ o .m 5  8—82 6 
Sot u , , i m  cu i n u l l e -mu s a t  l I m e -  l i l t  sys tem k - c l ”

L m g h t u ’r . i g e  111 ,11 ‘‘mi s , ,’ l u ’ e . m t l ’ .b m . e l i s c u . . n b  11—552 —I t  
Motors , alus i mmum frame - .  , - - 11 — 1.1 - - n

L i g l u t ’ ,  
S oI l  u s t a g e  I o h m  ‘ l u s t ,  I l a t  m o n  l i l i m  1 1 - 1 2 6 ’,

,in u m b , , u n n n t  u m , ’ u , , m l , , l  5— 14 1 1 1 ,  
1 I I u l t i — t a p  c o n m u e - c l o r s , u ’ h u ’u l n - u l , , l 1 1 - 1 1 1 0

- ‘ - - - N - h2 7 4 -  
1 1 - b  ‘5

1. 1, 1151  u i ,  I i ’ m ,  
Mu l t i  t e r r a u m u  p l a m  f,,cms - -Hype’ rhar,n /bu y~,oIlaru r chu ,imhu rs 9-1469 
l l n i m u i t i o m ,  I . , ,  i l u t  m’s , I m l a s t  I l - I  I s  , h - °  ILmnm , u l ,u e - h’~ Pm’ b nunu’ , u u r . l n l ’ I  1 1 1 , 1 1  s y s t e m u  11—1400  
N. u , n s , ’ m ,  D r i f t  S t a t , , u u ,  - . 11— 6 1l. i u luc’f,mct mom, 

fl— S I I— - N a t u m r a h c o u n v e n ’ t u o , m  h, ’at e1i 1 . 1 1 1 g m  5t a r t  l n m 1 m n a km ’s 
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1 1— 8 4 7  N a t u m n a  I f u l l , -  r rulue-s • ant m l ~uu I ‘, ,  - m g,-,~ I,, - - . . - -Sa u l  

- Naval REQ’s. va n u d a l i s s  - I F  7, 11 . 0 1 1 , - In 15 01, , .11 10. 11 1 7Li quid I u Im smaku’ scrumb luer 5—1268 
, h n  ‘

~~ I ’ l ll . m h 1 n u m d  c u x Y g u m n snm l b 1ul y 9— 1377 
N. evv b u s t  m l late f,i e l 

— s l um l i s  . . . 1 1 — b e ’, ,
Loa~l— h m an n h lmn g , 0cm -nm , m i pm .c a t i on s., 9— 1:3 1 .1 , R~ 829 Nas’y ln ouusin g, i m  .,,h— Im .esu’ -I p.m u ,,t 5. -
Loath—s atchurn g s y s te m , w u m n u l  ge-nerators 9— 1485 

N e - i l  siliur e , n , n u l e r s . , m  I c  51 1 ’’ u s c su m S I n n  I .1
I,oa,l transfer systems , ships 11— 1257 

11,-a rshore ’  e l e c t l  I I  m l  u e lul e -’. 5.
LOBSTER , se-afloor sonm tm ln mng 11-775 

Sf7710 Iaccy lic - Im n il b el h snillm,’cs u lube -b 
l ou. voltage - swmt chgear 9—1309 

Nuclear shu , ,, F I . .uv e  p r p . m g  I i  n - - u i  - I n - S _ c
tsr un ll at al mle bow ramp R 74,002 

Nuclear th ~5I  dat., K - S I n k , 5. .’., 5’
Lubr u,,n, ,t recl amatmon . . . , , . . . . . . . . , 9 — 14 8 1  

N , m t  spl  utters , I n umuh c , - s.,I, - u - - - - 5. 7,5 -

Magazine , concrete- arch 9—1394 
Oceamu couustructin )nu , In - - c  m u l L  ‘ i - I . ,.,

Magromover 11-1408 
Ocean , se-wage I,.mu t i - c m . ,  11-b I’ll ,

Maint enance shm -lt,’r , portable 9—1395 
Oreamu simum lati , .,, v,’s-.,’ls - . In- ’’l.

Manage-sent, sol ul l waste ’ K 73.012 
Ocean slructumr,-s ‘u -b , i

Marine borer inhibitors . . . . . . . . . . . . . R —8 5 0  
Offshore discharge , couuta m um u- rship s 11-1 38 1

M a r u mue concre te , .u mmtifou l ing N—1 392 
Oil boil ers . . . . CR 7 7 . 1 1 1 1 . CR 77 .014

Marine construction N—l 5l 4 
Oil in wa le-n , mon itori umg system i S  7 3 . 0 1 4

Marin e organisms , horers 9—1253 
Oil rem lamation - - 5-1481

Mar i n e p i l i n g  . - . , 9-1418 , 11-1466, N- l505 , N- 1535 , N l538 
O i l s p i l l s

Marine sedumm -nts , in—p l ace strength 9—14:18 
Contaminated hue-ache -s , . , , , , , , , ,  . , - 1 1 - 1 1 1 7

Mar ines , solid waste elinposa l CR 78.015 
Containment booms 9-1343 , 14—1440

Mari time van containers 14-1 313 
Ground pollution 11-11 22

Mas o n r y ,  waterproof su’,,lers N—1478 
Harbors N—l 44l

Ma ter ials 
Recovery sys tems . . . , , 11-1293 , 9 - 1 3 1 11 , 1 1 1 1 1 2 . 1 1 - 14 7 6

Bio,Iete -rm onatmo n and fouling , . , , . . .  11-1263, 11— R IO 
Oil tankers , le-akpr oo l i n g  11- 1252 , N — l 2 5 2 S

Deep ocean iumspection 14-1424 
Oil- water separators CR 73.015 , 11-1331 , 11-1189

Shup handling  9—1257 
Oily waste-water tre-atment system CR 74.008

8—7
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Ordnance facili ties Piers (continued) ‘- -

Conductive flooring . . . . . . . .. . .  N—1289 , 14-1470 Fuel lines N-13 11 , 8-1420, R-832

Concrete slab structures 15-1494 Utility lines . . . , . . . . . . , . . . ., ,  11—857

Grounding floors 8-1458 Pile dniver hydroacoustic 11-1362

Protective structures 8-780 Pilings

Ordnance , soil/groundwater contamination . . . . . , 11—1488 Emplacement 11-1286

Organic coatings , ATR spectra  8-1411 Length measurement 11—1475

Organotin paints , fungal-resis tant 11—1480 Marine N—1535, 11-1538

Organo t in resins , fungal-resis tant N-1439 Wooden 8 1253, 

~~~~~ ~~~~OSDOC II 11—1258
Steel sheet N—1277

OTEC facility
Pipelines

‘ Anchors 11-859 
Fuel 15— 1420

Concrete housing 14-1448 
Inspection (Pot) 15-1400

flooring system N-1463, R-853
Split-pipe pro tection CR 78.007

Plants 8-868 
Submerged . . . . . . . . . . . . . . . , ., . ,  11-844

Outfalls , sewage 9—1396 
Trenching N-l335 , N-l521Over-rust prime-re . . . . . . . . . . . ., . . , .  14-1382
Underground 11-789

Pacific Crate-ring experimen ts R—808, R—808S Plastic—coated rigid electrical conduits . . . . . .  11—821
Paints Plastics

Airfields . . . . . . , . . . . . . . . . . , ..  9-1539 Buried N- l402
Alga l growth R-802 Construction panels 11-1352
An tifouling N—1474 Soil surfacing 11—15 27
Automobile -n N- l265 Submersible hulls 11-778
Free-film test 8-827 Undersea windows 9-1468
Latex enamels N-l326 Pla tforms
Lead-based N—l455 , 9—1533 llultiterrain 11— 1275
Magnetic pigmenta tion N-l260 Semi-submersible 9-1297
Maintenance 9 1379 , N—l 3?9S Pneumatic flu idic elements 9—12 55
Organa tin 1-1481) Pneumatic track drill 11-1339
Over-rus t primer s N 1382 Point Mugu earthquake damage N—l307
Pe rformance prediction 5—141_I Polar areas
Sal t ism us 9-1373 five- ton truck 
Slurry seal stripes 8-792 Maintenance shelter -l us’s
Steel nIne-el p ilt ng s 5— 1277 Natural construction m a t e r i a l s  5- 141 1,

Partially vented explosions , cunbicles 8—828 Sea-ice runways - 11-8,-I
Pavemen ts Snow road con structiomu 5-1301

Airf mei,ls N — 1 2 7 1  Road ram p s 1 1 — 1 3 1 7
l o u d  de tect iout 9 1 449 Six teen—wheel LGP vehicle - 1 4 2 _ I

Pelag i c c lay , engineering properties -1296 POt logistics system 11—131,11
Pemue-trometer Pollu tion control

Doppler prinncip le -14 .15 Air - 11-1457
Seafloor soils 8—855 Oil 9- 129.1

Permafrost anchors -1344 PilL pipelines , inspection 9—1400
Permeation of salt moms , pai nts 11-1373 Polymer-modified concrete . . . , . . . . . .  N- 1319 , N— 1479
Pho toe lastiu analysis 8-S’i _I P o ly t o r o i n l a l  tunneling thruster 11-1266, N— 13 18
Physi cal security . . . . CR 78 ,002 , 5-1425 , N 1508 , N— l5 1O Polyuirethmane foam roofing systems 11-1450, 9-1496

11- 1510. 
Pontoon causeways , cargo transfer N-l258

Piers 
. -Porous friction snmrfac e- runway N-1487

Elevated causeway 11—852-lI , I l l
Portable handsaw , mindenwater 8-849

Floating concre te 11-1447
Portable powered hose reel 15-804

1~
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Potable water Rock bolt s . R—824

Desalination 9—1285 , 11- 1299 , N— l370 Rock drill , underwater 11—862

South Pole Station 11-1328 Rocks

Powder-actuated tools N-1287 Deformation behavior . . . . . . . . . .. . . . .  R- 788

Powder insulations N-1302 Spalliim g 14-1432

Power element , t ransfer iuianiittauice N—l 473 Tunneling 14—1 5 11

Power line transients . . . . N-1256, 9-1327 , 14—1388, 14-1414 Roofing, polyurethane Eoas N 1450, 5-1496

Power plants , underground  9-1261 Ropes , antifouling agents N-l423

Power sources , underwater N—1 39l , 8—801 Rototillers , landspreadim ug 11—147 1

Power system simulator N-15l9 Rubber removal , runways N-1356

Preservatives , saniuu e piling 9—1535 , 9—1538 Runways

Pressure vessels . . . . . . . . . . . . CR 73.009 , 14-1355 Marking paints N-1539

Primers Porous friction surface 11-1487

Au tomobiles  14-1265 Rubbe r removal 9-1356

Over-rust 11-1382, 11-863 Sea ice N-143l , R-865

Projectile penetration , sea f l o o r s  . . . . . . . . . , R-822 Rust removers 14-1531

Propellant—actuated anchor 9-1282 , N-14l3 , 8-1441 K-values , buildings . . . . . . . . . . . . . .  CR 77.015
N-1446, 8-831

- ‘ 
Saline ice behavior R— 797

Protective coatings , fuel lines R—832

- - - Sal vage
Protective films , amino compounds . . . . . . . . . .N - 1 2 5 9

- . . Buoyancy dev ices 11-1269 N-1345
Protective shielding, comba t . . . . . .. . 9—1509 , R-807

- Large objects  R’~800
Protective structures

Operations . . . , . . , , . , , . , . , . , . . , N-1262
Buried . . . . . . . . . . . . . . . . .. .  8-793, R-833

Cubicles R-780 
Sun Diego Naval Hospital , ear thquake an alys is  -   R-795

Sanitary landfill simulation 9-1451
GRP laminate . . . . . . . . . . . , . , , .. , ,  R-818

Scale control , heat exchangers N-1340
Putse voltage transient suppressors 9-1312

- . Screw-piles . . . . . . . . . . . . . . . . . . . . .  11-1286
Pulverizer , classified material . . . . . . . . . . .  8—840

Scuba divers , self—co ntained heater . . . . . . . . .  N—l501
Qmuiclc Camqin , . , . . . , , . . . , . . . .  11 1369 , 8—796 SD coax ial cables , , , , , , , , , , , , , , . , , .  N 1537
Quick disconnects , underwater tools 14 1361 Se-abe-es

Rad ioisotope thermoelectric generator . . . . 11-1304, 15—1359 Construction sites 8-1274

Ra ilroad boxcars , heat alarm N-1512 Quick Camp System 8-796

Ramps Sea Cache 11-1360

Inflatable CR 74.002 SEACON 1 . . . . . . . , . , . , . , . . , ,  R”817

Transition areas (polar) -1317 SEACON II 8-848

Rapid-h ardening concrete N-l300 Seafloor Construction Experiment R-8l7 , R-848

RDX contamination N-l488 Seafloor fasteners

RDX slurry charge-s 15-1390 Grouting 11-1347

Refl ective floor finishes N-1482 Rock bolts 15—824

— Refuse handling CR 73.010-I , II , CR 73.011 Rock drill 11-862
CR 76.001 , N 1497 , N’ 1507 Seafloors

Reinforced concrete- Acous tic profiling N-1513
Blast loading of slabs N 1434 Anchor embedment 9-1491 , 11-1489
Epoxy resin repair N—I429 Cabl e systems 11-1453
Lined tunnels 11-1433 Contour mapping 8-813

Re inforced plastic laminate panels N-1352 Coring  N-I462
Relocatable - floors R 841 Engineering properties of soils . . . . . 15-1283, 15-1295
Remotely controlled seafloor corer N’1462 Foundations . . , . . . . . , , . , . . ,  15-1281 , R 775
Repair , concrete 14-1300 R 799

Reverse osmosis desalination . . . . . . . . . . . .  11-1299 Hydrogen sulfide sediments . . . . . . . . . . . .  14-1263

Reverse osmosis systems , cl eaning CR 78.010 Pelagic clay N—l296

Roads Penetrometer analysis 11-1435, 8-855

Snow-constructed 11-1405, R-831

Synthetic surfacing N—I346
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Seafloors Icoumtinued) Smoke scrubber . . . . . . . . . . . . . . . . . , 11—1268
Preconsoluda ted footings 11-1276 Snow anchors N-I344
Projectiles 8-822 Snow road construction 14—1305, R-8I9, R-83l
Soil sampling . . . , . . . , . . , , , ,  14 1295 , 9-1438 Snow mechanics , . . . . . . . . . . . , , , . , 9-1324
Soil stresses . , , . , , , , . , , , , , , ,  N 15I5 Soils

Seafloor storage of POL N-1360 Arching R-793
Sea ice Deep ocean samples . . . . . . . . . . , , . . . ,  N - I 2 8 3

An a l ysis .
~~~~~~

. . . . . . . . . . . . . . . . . . .  R 803 Li quefaction 8—847
Betmavmun 8—797 Pelagic clay N-I296
Remo val  11-1416 Penetroumueter anal ysis 11-1435
Ru nways  , , . . . , . . . , , , , ,  11— 143 1 , R-865 RDX contamination 9-1488
Sheets 11-860 Seafloor N-ISIS
Specimens 11—1 417 Stabilization systems 9—1279
Strain transducers . . . . . . . . . . . . . . , , 14-1310 Surfacing CR 73.007, CR 77.017
Thickening 11-811 , 11-845 CR 78.018, 11-1280, 9-1 346, N-1472 , 9- 1527

Sea/lake- water cool jung 9-1528 Soil/rock interface , analysis . . . . . . . . . . ..  R-838

Seawater Soil/structnire- interaction . . . . . . . . . . 11-816, 11-856

Concrete absorption . . . . . . . . . . . . . . , 11—1436 Solar air conditionin g CR 77.018

Cooling system CR 78.008, CR 78.009 Solar collectors 1-151 7

Corrosion N— l267 Solar energy conversion . . . . . . . . . . . .~~~~~~i-I534

Desalination plamut 11-1299 Solar energy, thermal stnat i fic ati omu . . . . . .  CR 7 8 . O I I
Tool motors CR 78.012 Solar heating . . . . . . . . . , . . , , ,  15-835 , CR 78 .003

t Secure spaces , emergency exiting 11— 153 6 S o l i d — s t a t e -  circuit breakers 9—1 37 5
Seismic Solid wastes

Li quefaction 9 1530 Burning 9 - 1 4 6 5

Loadi umg ‘ ‘ ‘ ‘ ‘ - ‘ - . . . - . . . . . . . . .  15—867 Collection 9 - 14 9 7
Self—contai ne d dive -n hue -ate -n . . , , , , , , , , , ,  14—1 501 Composition CR 7 1 .011

Sewage Disposal 11-147 1 , CR 78.015
Bacteria survival 11-1396 Energy conversion, ‘ . . . . . . . . . . . . . C K  77.009

Ib sen 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ N — I 4 0 4  H a n d l i m , g CR 7 3 ,0 10 — I , I I , 14- 1398 , 11-858

Ship—to—shore - tramusfer N-1 354 L a n d f i l l  - , , . . . . . . . . . . . , , , . . ,  9-1451

Sheet p iles , in—situ l e m n g t h  N - l 4 7 5  Managemen t  11 73.012

Ship m I s s i o n  mode limug 11 — 1 371 Separation -1507
Ships , cargo tramusfer N - I 2 5 7  T r a r m s f u ’r / n e n o u r c e  recovery s t a t  ion  F 7 7 . 0 1 1
1161p salvage , cryogenic l i u l u u i u l s 11-1269 Solve-ret. re-covecy systems CR 7 7 . 0 1 2
Sh ip—to—Shone Soumar , positiomming loads on s,’.efl n, or -787

Electrical cahles . . . . . . , . , , , , N — I 4 2 I , 9 — 1 4 7 7  Sonbent  o i l  recovery  sys te -m,  - 14 7 8
Hoses 11— 1404 Sour ce s e p a r a t i o n u , s o l i d  w a s t e  9- 1507
LP s t eam hoses . . . . . . . . . . . . . . . . . ,  11-149 5 South  P o l e -  S t a t i s m ,  5 -112 0 , 11- 1328
Splicin g of cables , . . , . . . . . . , , . , , , N — l S o 3  Sph e r i c a l  s t r u m r t m m r e s , r oncr e ’t e  R—805

Waste -water Iransle r . . . , , . , , , 9—1 3 5 4  Sp i l l s , o i l  5— 144 11 , 0 . - 1 4 - m I , 11 14 7 6

Shrinkage-compensating concrete - , , , , ,  11- 1264 , 11-11104 Sp l i c e  covers ,  cabl es  9-1503
Silicone - caum l king compound s . . . . . . . . . . . . , R — 8 I 2  Sp li cing, u h m s t n u l , u t j , u , u  m . u h l e s  - I l _ I ’ ,
Simulators , ore-an environm em uts 8—794 Sp l u t — p m p m ’ — l u n o t e i t e u h  ca l ’l e - s  . 1 1 - 14 98 , 11- 15 211, CR 78.007
Site’ mat ionu , earth,1,maku’s R — 8 6 7  Sp reader  b a r , n u u m u t , , i u u , ’ n  ha ,u , h I  l u n g  8—13 81

Si Ic snmrv e yi iug , un derwater N—b 121 , 11—799 Spr ead m n o o n m n i g s  11—152 0

SIXCON ,s ou huml es , h , n e b  11— 1445 Sp.u ,tun.e l ls , cause-ways R— 8 52—lll

Skimmers , o i l  11—1 3 111  S t a b i l i z a t i o n  systu’ms , sl u m  I 11—1279

Slurry seals , , u s b m h u . u h t i c  15 —7 92  S t a u m u h m’ss st , . u ’ b  f l a k e - — p m g m u ’ n , t e ’ut n - u n  m u m gs - - 1 1 — 1 2 7 8 , R—8 3 6
Slll.S sempport nen lu ui re -me - n ts . . . . . . . . . . , , , ,  11— ISs Static cluarg u ’ re n l nmcu - r 9- 137 8

— Smoke mlet,’ct i mu m , hy~mu’rha ru n chamber . . . . . . . , .  11— 294 S l i t  nun post  u n s n m l , m t u m r s  ‘1-1.27 , 9-1 4111
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S t n ’ ., u n u , u ’ l , - , I n n  gn ’euen. ut mug m I a m i ’  F 11hm4 Total refmm se am lva m n c,- nh systu ’mus h ,mu n ,l l eung 11—8 58
St,’ . uunu gu - u c r  u I I I n n , sal  n . h  n, .n s  t m ’ s  — I  4 1,3 Tn ,wer s
5 11,1111 l m l u s l -s , s h u 1 u — t u u — s h i m n r , ’  5 — 1 4 9 5  Elastome n ic Iuu’ .ucimn g s 11—1 4 6 1
St , ’ r l  u . n ,  ru ’ u m n h n u r m n ’ , l  , - , u , n  cu - I n ’  sp h u n ’ r e - s  1 1 1  11,4 F a i  [safe gm i y  u m i s u m l a t o c  . i s s u ’ i m ~l , I  m u ’ s   . - %: _ l 4 4 _ IL I  St,el Guy limues F-777

R u u r u e - m h  n v I  u m u , h n ’ c s  R~~8II9 Trarkumug arrays , n u m m h u ’rw ate-r 5— 15 0 0
C1m , u t  m u g s  S- b _IS O , 5 11911 , 1 b 4 12  T r a iu s ,h u c e r s , s e a - i c e  1 1- 1 1 1 0

R - 7 7 t , 6 - 7 5 4 . F - 78~ .  
1 1- 14 7 3Tra ,ms fen  in ~~i t  t ance  me-asnmr m- nu em, t   - - .  -

I nn, - I c o m n u j u n ,  t — 1 42 1 1  
T ra in s  i e - m u t s

E poxy I - n n . i t u u m g s  1 1 - 1 1 7 4  
E l e c t r i c a l    - 9-1256 , ‘1-I 127 , N-I 117

O v e r — r u s t  p r u n n e r s  11-863 
S i m n u m l a t i o m ,     .  9 - 1 5 1 9

P r o t e c t i v e  f i l m s  9 -12 59  
Su ppressors  .   .  5~~~53~R mm st  removers 5— 15 .1 1 

T r a n s i t i o n  r a m p s , m auls  — 1 3 1 7
Sheet p m l n u m g  n o . l t l u n g s  N - I 2 7 7  

Transportable hure-ak wate -r ‘1-1351 , N- 1S29
Iimud erwate-r -ap lllncd coatumu gs 5-142i 

Transportation , polar . . . .  - N — 1 4 0 b , 11 -1422
Water eunu l sioum epoxie-s 9—1290 

TRASH . . R-8 58
St eel—lime - nh tunmuels 11—1 4 13 

Trash
Ste -re -u ,— unnage -ry , sonar 11— 787 

Conpositio ,m 11 73.011
Stereoscopic nmapp immg of sm’ .ufl,,o r 11— 813 

Handlumu g R 73 .010—I , I I
Storage links 

Mainageme-nt II 73.012
Le .ekmumg N-1322 

Trencher , ice 11 - 14 1 11, N-1416 , R-85l
Thermal strat ili c ,, tinmun 11 78 .011 

Trenc-hung
Stram i dle- m ift vehicle - 5-l27 u 

Cables anud p i pelumues . . . 11 -11 3 5
Strai n g.ngm’s , sea—uce N—1 3 10 

Neanshore - 11-IS,. )
Stress l. unt,nrs , st.ution post insum l ,et,,rs -1427 

Tnufilar peundulum umu eth ,onh 5—1 254
Str,ictures 

Tropical location paints 8-802
Buried 11 793 

Tunne linug
Ear thquake -s 11-1307 , 11— 795 

Controlled strn ’ss wave . . 1 1 — 1 5 1 1
Settlement 9-1276 

Pol ytoranula l thruster - 266 , 11-1318
Strumm ing, cable N—1 456 

Tunnels
Smmhmerged mooring systems 11-815 

Deep nndergnauuud .  11-833
Snubm ergn -ml pip eline’s , w,,ve horn, ” 11—844 

Finite element analysis —1433Submen s u b l e, NEIlO 11 778 
Photoelastic analysis of interse-ct moos R-842

Subsea cabIn’ stnumctumres 11-848 
Ventilation (polar aru-as) 11-783

Sumhsurface n rc thuickenung 11-811 , 11-845 
Two—fish side—scan sonar system 11—813

Sni l fur uhu o xu nle -removal systems R-864 
Ultrafiltration membranes , rl ean ui ng CR 78.010

S n r f a c m ng , s,nu l 9— 1472

- UndergroundSw i t rhg ear , electrical N 1366 

06Cable testingSw iv el /slup n ing assembl y, cables 11— 1383 
Electrical systems N—l 3I6 , 11- 1325 , 11— 1452Syn thetic fiber ropes , am utifou l ing 11—1423
Pipe behavior -Syn thetic nuurfacing system 14—1346 
Power plants N—I 26l , N-1306TACOSS 8-861 
Voids under pavements N-I449

Tactical Container-Shelter Syste-m 11-861 
Undersea

Tanker m o o r i n g s  11-1446 
Acrylic plastic windows 14-1468Temporary  p r o t e c t i v e  she l t e - r s  R — 8 1 8  
Power sources N—l39 1

Test ne l l  emission c o n t r o l  CR 74.001 
Radioisotope thermoelectric generator  14—1304

Tile , fl oor covering 9—1384 
Underw ater

Theft , Navy ia ,i lmt ,n ’s CR 78.002 
Adhesives 14—1367 , N- 1367STime integr ation operators R—856 
Cable iur ~ o b i l i z a t i o m m  15-1525Tools 
Cable protection 15-1498Powder-actuated N—1 287 
Cable repair 15— 1437

Seawater powereul CR 78.012
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Unde-owater (continued) Water vapor pe-~~eabil ity, paints N-I412

Cable sp licing N-1537 Wave modeling  14-1371

Concrete repair N—l300 Welding (wet), electroul ,-- CR 77.020

= Excavation , . . . , . , , . . , . , , , . , , , ,  R-843 Wells , Wat er 14-1407

Expl osive excavation N-1409 Wharf

Grout—dispensing system 14—1347 Artificial ice 11-1416

Hydraulic rock drill . . . . . . . . . . . . , . ,  R—824 HcIlurdo Station 11-1376

Hydraulic tools 11-1358, 11—801 Wind-driven electric ge-senators 14-1460, N- 1485

Hydraulic quick disconnects 11-1361 Wind emmergy conversion N-1534

Nut splitter N—1483 Windows , acry lic plastic N-1468

- j 
Paint app lication N—l260 Wooden piliui g

Seawater—powered tools CR 78.012 Coatiumgs -1253

Site surveying N—I 323 I)e-terionatian -1298

Sp lit—p i pe systems CR 78.007 ‘treatments CR 74.009 , N- 14I8

Track drill 14-1339 Zinc—rich coatings . . . . . , . . . . N-l291 , 11—784 , R — 7 7 ( u
Tracking arrays N-1500

Transport vehicle R-779

Wet welding CR 77.020

Umiderwater-applied antifouling paints 14—1474

Underwater-applied coatings 11-1426

Unli ned tunnels 11-1433

Utility lines , corrosion 11-857

Utility power lines N— 13 12

Vandal i sm . . . . CR 78.013 , CR 78.016 , CR 78.017 , CR 78.021

Ven t i la tor caps , tunnels R-783
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